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Twenty-eight-inch Drill Press. 

[The accompanying cut represents a 28" 
upright drill press built by P. Blaisdell & 
Co., Worcester, Mass. 

This machine will drill to the center of a 
98 circle, which is the diameter of the table. 
The bed-plate is large, and ribbed to make 
it rigid. The upper table revolves, so that 
a piece of work to be drilled can be bolted 
to the table and a hole drilled anywhere in it 
within a 28” radius without 
work. The spindle is of steel 1}’’ diam- 
eter and will drill a hole 15” deep. It is fit- 
ted with Morse Twist Drill Co.’s number four 
socket. 

The column at 
The arm that carries the table is moved up | 
and down with a rack and pinion operated 
with ratchet wheel and lever. 

These drills are fitted with or without back 
vears. 
single movement of a lever, and without the | 
necessity for loosening any screws or sliding | 


The gears are thrown in or out by a} 


a nut. 

There are three rates of feed operated by 
The 
hand feed is connected and disconnected by 
operating a cam at the front just back of 
hand-wheel, while the power-feed 


belt through a worm and worm gear. 


is con- | 
nected with a clutch just back of worm. | 
wheel, both of these being operated instan- | 
taneously, releasing the spindle so as to run 
it up or down with the rack pinion operated | 
The 
spindle and head are perfectly balanced sep- 
arately. The drill head is bolted to the flat 
face of the column, thus making it rigid 


by the lever on the left side of head. 


without danger of springing the casting. - 
The shipper for starting and stopping the | 
lrill is also within reach of the 
either side or in front. 
The distance from the base plate to the end | 
of spindle when at its highest is 51"; from top | 
of table to end of spindle 36”. | 


operator on | 


me 


Practical Details of Die-sinking—II. 
sy B. F. SPALpDING. 


CUTTING THE IMPRESSION. 

A former paper essayed to relate some of 
the steps in getting ready to sink adie. A 
iman may work some time very profitably in 
vetting ready todo most anything and not 
have very much to show for it. 

** A man must serve his time to ev’ry trade 

Save censure.” 


In the shop, employers judge of men’s 
vork by the amount they can see, and, as 
et, all they can see is a dotted line on a steel 
block, and the workman thinks his line rep- 
resents length—of time. Let him remember 
hat ‘‘Work well begun is half done.” An 
‘When 
I’ve got a building well loaded on my rolters 
| allow that I’ve got the biggest part of the 
»b done.” 


ld mover of buildings once said: 

| 
| 
| 


When the profile of the impres- | 
ion is marked on the block a good begin- | 
The lines show what | 
tock on the surface is to be removed; they 
lo not show the depth to which it is to be 
ut away, the bottom. 
These are sometimes gauged, as the work 
rogresses directly from the model; a better 
way is to mark off a side view on the side of 
he die, as it is very convenient to have it 
here in setting the drills to the right depth. 


‘ing has been made. 


nor the shape of 


its base is 94’ diameter. | 


la swing as 


| 
| 
| dies are supposed to be sunk with very sinr- 
ple tools, but not altogether with the sim- 
|plest. It is fairly to be supposed that any 
| place that requires dies has so simple a ma- 
chine as a drill press at least. 
The simplest are those which a 
Frenchman proposed to use in 1861, when 
| die sinkers were in demand. 


tools 


He was an ex- 
pert steel stamp cutter whose experience 
had been exclusively on hand work. In ap- 


loosening the | 
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TWENTY-EIGHT-INCH DRILL PREss. 


plying for work at sinking forging dies he 
claimed as a special inducement to give him 
employment that he 
tools except a cold chisel and hammer. It 


did not require any 


was suggested to him that this accomplish- 
ment cut no figure when drill presses were 
abundantly provided and could displace 
stock more economically. 

‘“*No! no!’ he exclaimed, giving his arm 
if to strike the 
Hercules. ‘‘I am strong. I cut a 
place deep enough, then I set my 


blow of a 
little 
chisel 
back just as muchas I can cut, and I cut that 


|chip to the bottom of the hole; then I take 


another chip; Iam not lazy; then I take an- 
other—all just so deep—by and by, after a 
little while, I have the stock all cut out.” 
The Frenchman’s theory was correct, per- 
haps, although our mechanics would proba- 
bly cut channels through with a cape chisel, 
and get rid of half the stock by breaking be 





| 
To illustrate fundamental principles these | tween 
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the caping, provided they had_ to 
“knock a hole into that block with a 
chisel.””. He made a first-class die-sinker, but 


ere 


he got bravely over his partiality for manual 
labor after experiencing the benefits of ma- 
chinery. 

Although most of the stock is to be drilled 


out, it will be necessary to dosome chipping. | 


A few good stout bull chisels may be re 


quired for heavy cutting. A dozen or more 


| 
| 
| 
| 


| 
| 
| 


| 
| 
| 


| 
| 
| 
| 
| 
| 


chisels should be provided of various sizes | 


scribed, do not lay all the blame upon the 
engraver, 

‘Breaking-through chisels” 
out the 


stronger. 


for bursting 
the drill are 
They may be made of 8” octagon, 


honeycomb left by 


thinned down back from the point from an 
inch anda half to two inches, to a little less 
than the size of the drill which they are to 


| follow. A very good shape is shown in Figs.6 


and 7, which give (6) a plan, and (7) a side 
view. The use of these chisels in plowing 
furrows through the stalactic remains after 
drilling is apparent. 

Before proceeding any further it may be 
advisable to make the trial templates 1, 2, 3 
1,5, shown in Fig. 8. 


Templates for trial 
are sometimes preferred which 


are made 


Without the overhanging ends which are 


| here shown, and which are designed to rest on 


| the surface of the block, to indicate the prop- 
jer depth. When they are made without these 


| 
| 
| 





the holes which are to be drilled, 


ends the depth is indicated by a mark drawn 


}across or notches filed in the edges of the 


templates. Adjustable depth gauges are also 
«most indispensable in die-sinking; they are 
made in a variety of forms, according to the 
taste or notion of the workman. 

Some die-sinkers provide themselves with 
peculiar shaped pieces to fit into places in 
the dies which they want to smooth up. On 
those they cut file teeth, and as they are pro- 
vided with shanks for handles they can be 
used for smoothing, like files. 
are called “ riffles.”’ 
work with 


These tools 
Others do this class of 
scrapers. To get a purchase to 
brace against in scraping, they use a rod 
which they support with the left hand. They 
thus avoid the injury which the bracing of 
the scraper might otherwise inflict upon the 
edges of thedie. The edges are sometimes 
protected for this purpose by the interposi- 
tion of a strip of copper or zine. 

The stock which is to be removed from the 
impression to correspond with the depth tem- 
plate (1), Fig. 8, is semi-cylindrical. It 
could be bored out either on a drill press or 
inalathe. In this case that is not the best 
way. It is better to drill it out as shown by 
Figs. 9and 10. We therefore lay out a cen- 
tral line lengthwise through this part of the 
die, and draw two series of lines across it at 
anangle of 60°, which intersect each other 
and the central line at distances which are a 
little greater than the size of drill which we 
decide to use, The points of intersection are 
center punched, for they are the centers of 


The drill 


| is set as near as may be to the proper depth 


and shapes, 


After becoming accustomed to | by the outline of depth marked on the side 


them it will be found that it is very handy to | of the die, and a stop on the drill press is ad- 


use finishing chisels made of about 2 octagon 


5 


steel 7 or 8 inches long, tapered from about | be taken out of the drill spindle. 


justed to gauge it. The lost motion should 


Ordinary 


24” to quarter of aninch for the size of the} care must be exercised not to drill too deep 
head, and from about an inch from that} and to keep within limits, sidewise, as any 


place tapered down to within half an inch of | excess in any direction will necessitate plan- 
the point where it should be a little less than | ing off the dies. 


the size of the cut to which it widens at the 
point, 


folks 
are so inherently mathematical that the rule | 


can on the bench, points up. Some 


of three dominates all their logic. They in- | 
sist that if an inch chisel should be 8” long, 
then a quarter-inch chisel should be one- 
quarter as long—4 into 8 two times—hence a 


They are conveniently kept in a tin | 


eo 


The form of the impression at the end of 
the large part, gauged by template (2) sug- 
gests that if the die was strapped on the face 
plate of a lathe in the proper position, the 
impression might easily be formed with a 
turning tool, or that it might be readily 
made on the drill press with a boring tool 
like a counterbore or end milling cutter, and 


quarter-inch chisel should be two inches| the half round shape of the other and small- 


| 
long. 


die-sinking more free-hand work is advis- 
able. 


representation of the chisel [I have de- 


| same means might be 
If Fig. 5 (page 2) is not a very good also, and there being 


File cutters’ chisels are short, but in| erend of the impression suggests that the 


adopted to sink that 
so much of that kind 


of work to do on the dies it would be eco- 
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nomical to make a lathe job of. it, and so 
they might be sent to the lathe. The prop- 
osition is very tempting, and under favorable 
circumstances might be accepted, but really 
it is not any more difficult to make those 
parts of the die by drilling and chipping 
than it would be if their form were not so 
well adapted to be made by boring or turn- 
ing, and the trouble of making arrangements 
for doing it in the lathe or special tools for 
boring it on the drill press might not be com- 
pensated for by increased facility or perfec- 
tion. We will therefore lay it out and drill 
it as we did the first part. We will lay out and 
drill at this time all of the die which is to be 
sunk to a uniform depth. Afterward we will 
lay out a row of holes at the proper distance 
from the edge of the rounded part of the 
die which is to be sunk to template (3). This 
rounded part starts in at A and runs to the 
dotted line shown through the template, and 
setting the drill to the depth near A it can be 
kept at that depth at an equal distance from 
the profile line around to the dotted line, and 
then a new series of holes of a different depth 
from these, but uniform with each other, can 
be drilled on a parallel line with these, and 
so on until this section which has a bottom 
of unequal depth has been duly drilled. 

The work of the breaking-out chisel is 
now in order, and the labor of five minutes 
at this stage of the proceedings makes a bet 
ter show than at any other time. The honey- 
comb is quickly knocked out and a ragged- 
looking hole appears. Giving the edges a 


skelp with a bull chisel all around reduces | 


the profile to smoothness and prepares the 
way for the really good work on the die to 
commence. This consists in cutting the up- 
per part exactly to the profile as delineated 


. surface outline at the exact angle which has 
been determined upon for the draft in get 
ting the bottom of the proper shape, and in 
getting the corners, where the sides meet the 
bottom, into true and regular form. These 
things are all really difficult todo with a 
chisel, while with a cutting tool—a revolving 
cutter—they are done with but little trouble, 
as they are largely governed by the shape of 
the tools employed. 

If the chisel is not properly used an ex- 
cessive amount of time will be required to 
finish up withthe scraper. It is astonishing 
how fasta workman improves in close chip- 
ping by practice, but it need not be, when we 
reflect that a good deal of ornamental en- 
graving is done by foreign workmen, most- 
ly with tools which they impel with light 
hammers. 

Good sharp chisels can only be kept sharp 
by having them made of the best material, 
so that they will stand to be left hard enough 
not to lose their edge by battering. To do 
close chipping requires an edge that is keen, 
and that will remain so—one that will not 
slink away from its grip, but will carry the 
chip clear through. 

In finishing up the lower corners some die- 
sinkers make liberal use of ‘‘sets,” which are 
shaped so that one side of the working end 
rests on the flat bottom of the die, and the 
other side rises up at the proper angle to give 
the right inclination to the side. These tools 
should not be used to such an extent as to 
cause unequal tension in the die by driving 
stock down which ought to have been cut 
away. 

‘* Roughing tools” are useful in bottom- 
ing; they are made on a matrix which is sim 
ply a mass of square points. By driving the 
hot roughing tool down on this the end is 


formed, as though it was a dozen chisel edges | 
crossed with another dozen chisel edges. It | 
is afterwards hardened by driving it down, 


and moving it about it stamps fine checks, 
and these are easily rubbed away with file or 
scraper, leaving a smooth surface. 

When the dies are nearly completed, ready 
for the final finishing, arrangements are made 
by which a lead cast can be taken when the 
dies are clamped together as they are to go. 
If the edges as shown by the lead cast do not 


correspond they must be altered in the dies 


until they perfectly match, 


The Chesapeake & Ohio Railroad Co. has 
increased the pay of its firemen 24¢ per cent.' bushels; the self-binder was perfected in B, and holds it raised till the lug Ron the 


}matically upon the wheat harvester has not 
on the surface; in following down from the | 


The Value of Harvesting Machinery. 


The results which have followed in Amer- 
ica upon the invention of the self-binding 
harvester of 1876 are gigantic, and afford a 

, wae 
/ i 
) er ae 2 


Eine 


Fig. 6. 
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Fig. 8. 








Honeycombed 
Fig. 9. 


DIE-SIN KING, 


Fig. 10. 


remarkable tribute to the benefits which en- 
gineering invention ofttimes confers upon 
the world. The invention of the apparatus 
for sheaf-binding and for tying a knot auto- 


only moved 
any limit up- 
on the pro- 
duction of | 
wheat in the 
United States, 
but it is held 
to have been 
the most po 
tent agent in 
enabling the 
Treasury of 
the United 
States to re- 








1876, and was in almost universal use in 1877. 
Since that time the crop has advanced by 
leaps and bounds, culminating in the great 
product of last year, which was 611,780,000 
bushels, 
Edward Atkinson, of Boston, U. S., made at 
the recent meeting of the British Associa- 
tion. 
was introduced there was no limit to the 
wheat production of America, except the 
price. 
every year in the United States exceeds one 
hundred thousand. 
what can be done and may yet be done in 
agricultural engineering, and show the im- 
portance of new inventions and enterprise. 
They may also show tbat we are falling more 
and more into the habit of relying upon 
others for wheat.— The Engineer. 


On 


also of attempted solutions that do not ap- 


efforts have largely conduced to maintain 





sume specie 































These are the statements of Mr. 
He also says that since the self-binder 


The number of harvesters now made 


Facts such as these show 


—-- oe —— 
the Cultivation of the Inventive 
Faculty by the Solution of Construct. 
ive Problems. 


By LEICESTER ALLEN. 
A considerable number of solutions, and 


pear to meet the requirements of the prob- 
lem given out in the AMERICAN MACHINIST 
in issue of July 28, have been forwarded to 
me by the editor. Without preliminary re- 
mark, I will notice first one by Mr. J. T. 
Slocomb, of Providence, whose former 


the interest evinced in these problems. 

Figs. 1 and 2 illustrate the method sug- 
gested by Mr. Slocomb for effecting the 
movement specified in the problem, Fig. 2 
being a detail showing the shape of the perim- 
eter of the cam Y, and its relation of posi- 
tion centrically with the wheel Nand _ pin- 
wheel 77. Mr. Slocomb’s description fol- 
lows: 

‘* 4 is the shaft, and B the hub as shown 
by Mr. Allen, except that I use a flat piece 
extending clear through the shaft C, which 
piece answers the double purpose of a spline 
and a means of connecting the hub so as to 
receive motion from the rod F. £ isa little 
shoe which is slotted to fit over the flat piece 
(, and is made to turn on the end of the rod 
F. The lower end of the rod F’ carries the 
truck Z, which runs in contact with cam WM, 


wheel NV strikes a pin on the wheel H. Th 
shaft is then turned till the pin slips off fro: 
the lug. Then the cam allows the hub 
drop by its own gravity, and when at its 
lowest position it will remain at rest till th. 
‘am gets around again, and the movemen 
will then be repeated in due order, as alread, 
described. 

‘‘ Kisa friction spring acting as a brak 
on the wheel H, for stopping its horizont: 
motion quickly. 

‘*T think this kind of a rig can easily | 
made quite positive in its action, and also i: 
dependent of gravity or friction, for checkin 
the horizontal movement of #7, but I hay 
only intended to meet the conditions of th: 
problem as given.” 

The horizontal movement will not giv. 
trouble with low velocity, and so far I hay; 
not had occasion to apply a movement 
this kind except to a very slowly moving ma 
chine. Mr. Slocomb’s solution completely 
solves the problem as I gave it out, that is to 
say, without any limitation as to whethe: 
the motion was to be either slow or rapid 
Some who have essayed the solution of th: 
problem think I ought to have stated whethe1 
a slow ora swift movement was required 
As my purpose was to call out as wie a 
range of solutions as possible, I omitted any 
mention of speed. 

Another criticism has been made, to thi 
effect that it should have been stated whether 
when the hub is raised and after the period 
of rest required in that position, it must al 
ways rotate in the same direction. Afte 
reading over the statement of the problem as 
I gave it out, 1 see no necessity for this con- 
dition. Any solution that clearly meets thi 
conditions as originally given will be ac 
credited and approved, when, in due course 
it comes under consideration, 

Mr. Adam Gerlock, of Philadelphia, Pa 
has sent in the solution illustrated in Fig. 3 
It seems rather complicated, but it appears to 
effect the movements called for in proper 
order. His explanation is as follows: 

“In Fig 3the pulley A, with the hand 
shown, drives the pulleys B. B drives the 
shaft a, worm 4, and geare. B also drives 
pulley C, shaft 7, worm g, and clutch /, 
which, when thrown in, drives the bevel 
gear?t. The clutch / is operated by a cam 
(not shown) on the back of the worm-whee! 





the latter giving the hub the vertical motion. 


j. The armsv vare held against cams on 
Jj by springs 
not shown. 

The cam zon 

the front of 

worm - whee! 








i 
fj operates the 
a ik: clutch A, 
' which alter- 
nately re 
volves the 
shaft Zin op 
posite direc 
tions through 
rearsee. The 








gears hm re 
volve freely 
on the shaft 
when not 
{ engaged — in 


the clutch A’, 














which is 
splined to 


shaft 2. The 
worm @ op- 
erates the 


wheel p, a 
round which 
: ») | is wound a 

cord g. The 


cord q raises 














American Machinist 


|payment upon a gold basis in the year 
1879. Further, that event was one of the in- 
| cidents which has enabled America to reduce 
| its national debt from its maximum of—in 
English money—nearly £600,000,000 in 1865 
to less than £180,000,000 at the present time. 
Prior to the year 1877, the American wheat 
crop had but 300,000,000 


once exceeded 


American Machinist 
Fig. 3. 


CONSTRUCTIVE PROBLEMS. 


H is a pin-wheel keyed to the shaft A, which, 
in combination with the wheel Nand lug R, 
gives the shaft and hub the intermittent 
rotary motion. O isthe driving shaft. D, 
D, D, Dare screws holding the flat piece ¢ 
in its place in the hub B. 
guide to support the end of the rod F. 

‘*In operation, the cam M raises the hub 


and = lowers 
hub DD. D 
revolves in 
collars 
}88, to which the cord g is attached. The 
gear # drives the shaft F and hub D, The 
|frame Gis pinned to shaft H, which turns 
‘in column J. Kis a box guide for the cam 


loose 


’| yoke J, and turns with the frame G. J has 
J is astand or 


a rack on the under side, and engages in a 
| fixed gear not shown. During every revolu- 
tion of the worm-wheel d, J gives two mo 


he : , 
tions to the frame G. 


















llars 
The 
The 
urns 
cam 
J has 
sina 
volu- 


mo 
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‘From the explanation it will be ‘ena | 
it all the requirements of the problem are | 
omplished primarily by means of cams, | 


with their accessories. 


| proportion of gears are shown. 


quired by the conditions of the problem; 
minor details of other parts are also subject 
to alteration for the same reason. To avoid 
slipping of belts 7’7 chains and sprocket 
wheels may be used instead.” 

\s I gather from Mr. Gerlock’s explana- 
tion, he has sought to effect a movement be- 
youd that required by the problem, that is to 


say, a periodical oscillation of all the mechan- 


ism attached to the frame on the horizoutal 
shaft HZ. The intermittent horizontal motion 
of the hub D, and its periodical elevation 
and depression, are accomplished as required 
without the parts 5, d, J, K, the rack de- 
scribed and the fixed gear not shown. These 
secmingly unnecessary parts, however, con- 
an ingenious mechanism for the 
movement intended by the designer. 

\n extremely simple practical solution, 
Fives. 4and 5, has been worked out by Mr. 
Theo. H. Miller, of Elizabeth, N. J. For 
simple directness—reaching the desired point 
hy shortest route—this solution is not likely 
to be surpassed. 


stitute 


The principle of the move- 
ment is entirely correct, and the only im- 
provement I could suggest would be the sup- 
ply of friction rollers to the yoke G, where 
it bears upon the cams # and F, and some 
positive means of stopping the horizontal 
rotation of the hub. Mr. Miller gives the 
concise description of the device quoted 
below. 

‘ The device consists of two vertical shafts 
A and 5b, upon which are respectively 
mounted the gear wheels C and D, which are 
with each other. 
side of the gears Cand 


in mesh Upon the upper 
D are formed the 
uns Hand F, which give vertical motion to 
the yoke G, that in turn moves the hub // 
through the collar J, 

‘* Below. the the shaft A, is 
keyed an arm J, which engages with a six- 
pointed star wheel keyed to the shaft B. 
Constant motion is given the shaft A. The 
gear (@ being keyed fast, and the gear D 
running loose, a vertical motion is given by 
the cams to the hub #7 without rotating it. 

‘The cams are so made as to allow the 
hub to rest in its lower position for about 
one-third of aturn of the gear wheels, and 
in the upper position the remaining portion. 
Near the end of the upper period of rest, 


gear (on 


Only the approxi- | 
mate shape of the cams, size of worm-wheels, | 
No di-| 


nsions or speed are given, as none are re- | 


D) is shown in Fig. 7. 
in bearings at «w and z. <A key A’, sliding 
in the keyway *&, moves the shaft Has D is 
rotated by the arm / striking the ratchet. 
I don’t think this would be practical if the 
shaft is to be moved vertically more than 
a foot, as one corner of the triangular pin 
/must be at the center of the crank disk. 
| Neither would it be practical for high speed, 
as the arm f would strike too hard on the 
ratchet. 


As nothing is said about speed or 


The guides move | 


It is de- | 


feet upon the bed, frontand back. 
signed to use a 12"° wheel, and if desired can 
fitted with As 
shown, the only way of grinding tapers is by 


be automatic cross-feed. 


setting over the foot-stock center, but if de-| 


sired it can be fitted with a swinging platen 
pivoted at the center of the bed, upon which 


is mounted the head and foot-stocks. The | 


machine swings over the bed 22’, over the 
carriage 127, and 
feet 6 It takes water from overhead, but 
can be provided with pump and 
self contained water system if de- 
sired. The bed has water pans for 
the collection of water which flows 


dg» 














takes between centers 9| 





8 


and the distance run, this performance ranks 


|) among the fastest runs of the world, and isa 
| splendid attestation of the excellence of the 
;C., B. & Q. class H engines, which, as it is 
well known, are simple 19 by 24 inch mogul 
locomotives with Belpaire boilers.— National 
Car and Locomotive Builder. 
a>: 
A Workingmen’s Hotel. 

The Trades Hotel, soon to be erected on 
Fifty-fourth street and Woodlawn avenue, 
two blocks north of Jackson Park, is to be for 
workingmen, and will be the largest hotel in 
the city. It will be a solid masonry build 

ing, eight stories 
with ac 


high, ac 
commodations 


for 3,000 guests, 
the 
to have prices so 
that 
humblest 
af- 
ford to come to 


H the World’s Fair. 


H and aim is 
moderate 
t the 

laborer 





can 


~ 


























distance through which the shaft is to move, 
it leaves us to work in the dark, and Iam 
not very well satisfied with my solution,” 
Mr. Hartwell fear the criticism 
he seems to deprecate; the question of best 


need not 
possible mechanism has not so far been in 
volved in these problems, and, as remarked 
slow or high speeds. Of course, however, 
those solutions that also comprise best me- 
chanical construction must be considered the 
best. 

ome 


Grinding Lathe. 








the arm J engages with a tooth of the star 
wheel . and 
turns the shaft 
Band the hub 


H one-sixth of 
a turn, after 
which the hub 


des 


cends to 


’ 


The follow- 


of Provi 





above, there were no restrictions relative to | 


We present herewith an illustration of a | 
new grinding lathe which has been brought | 
out by the Diamond Machine Co , 


J 





On the payment 
of $20, a room 
is to be reserved 
| for two weeks at 
| time dur 
| 2 jap ing the fair, with 
Shaft . 

wo the 


ing 





Fr. some 
understand- 
that the 
fuest will re- 





~ 








Fiy. 6. 
ConstRUCTIVE PROBLEMS. 


| from the work, so that it may be used over 
It is providea with a druyn over 
As shown, the 


again, 
head for driving the wheel. 





machine weighs 4,000 pounds, but cen be 
| made of any desired length or swing. 
ee 

| A Fast Run on the C., B. & Q. R. R. 


A remarkably fast run was recently made 
| from Galesburg to Chicago on the C., B. &. 
Q. R R., with their fast train No. 6. The 
No. 150 is one of their standard 
class H moguls, driving wheels 62-inch diam 
eter over the tire, weighing, with tender, 838 
tons. The train of 10 cars, including three 
Pullman 


locomotive 


sleeping cars and a dining car 
weighing 357 tons, exclusive of passengers 


| and baggage in the baggage cars 




















ney solution 


sent 
Mr, Fi. 
Hartwell, of 
Beloit, Wis.: 
Referring 


la been 


Ih by 


to the Figs. 6, 
7 und 8 A is 
the crank disk, 
B a_ slotted 
crosshead, Ca 
triangular 
Crank-pin, 
and # guides, 
the latter 
ing 


be- 


square. D, with H, is free to turn on 
the shaft #. As the crank disk rotates, the | 
Shaft F is raised and lowered, which raises | 


aid lowers D and &, with a rest at each end | 
of the stroke, lasting while the crank turns 
through 60°. At the upper end the wheel | 
D and shaft # are turned through a fifth | 
of a revolution, while the crank is turning | 
through about 15°, ending the 60 through | 
Which the crank turns without moving the | 
crosshead, The ratchet g is so set that the | 


downward stroke begins as soon as the fifth 


revolution of D has been accomplished. A | 
Plan of the ratchet (which is made fast to! 
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/cirecumstances contributing to this. 


ceive a rebate of 
$5 it comes 
during the time 
the 
Iahnagement. 
This the 
directors think, 
will prevent undue crowding on any partic- 


he 





assigned by 


Fig. S. 


plan, 


ular occasion, 
$459,000. 


The building is to cost about 
Work will be begun Sept. 15, 
and is to be completed next April. James 
E. Moore, the furniture man, is president of 
the Trades Hotel Company. The $500,000 
capital stock of the company has all been 
subscribed.— Chicago Journal. 

as =e cn 
The Utilization of the Power of Ocean 

Waves. 

It is likely that in and around San Francis- 
co more attention has been paid to the deriva 
tion of power from ocean waves than in any 
other place in this country; a combination of 
In the 
first place they have there the waves which 
are practically 
continuous, 


“~, md and are close 
\ eel lane to the city, 
= \ie while the cost 


of fuel is very 
high, thereby 
making the in- 
centive to the 
(discovery of a 
substitute 
fuel all 


for 








GRINDING 


dence, R. I. Its construction and method of 
operation will be readily understood from 
an inspection of the cut, which shows it to be 
much like the ordinary engine lathe. Back 


| gears are, of course, dispensed with, and there 
| is provision for driving the work upon dead 


centers by a flanged pulley and driver which 
is placed upon the spindle in front of the 
main bearing. 

The carriage is moved by a screw, the mo- 
tion of which is reversed by a shifting clutch 


| operated by a rod which is moved by the 


carriage coming against adjustable tappets 
as shown. The carriage has a bearing of 4 





LATHE. 


The distance from Galesburg to Chicago, | 
1624 miles, was made in 8 hours and 45 min- 
The 
actual running time, excluding stops and 


utes, including 7 stops and 4 slow-ups. 


slow-ups, was 3 hours even, making an aver- 
age speed of 54 miles per hour. The distance | 


from Mendota to Aurora, 4514 miles, was | 


made in 531g minutes, including a stop for a| 


railroad crossing. 
was at the rate of 73 miles per hour down a 


mm | 
The fastest speed made | 
| 


the 
stronger, 

The conclud 
ing paragraph 
of a paper upon 
this subject 
presented by 
Mr, Albert W. 
Stahl, at the 
San Francisco 
meeting of the 
A. 8S. M. E., is 
as follows: 

“Tn conclusion, it may be interesting to 
note that of the 82 patents which have been 


granted in this country for the improvements 


in wave have been 


residents of California. 


motors, just one-half 
granted to This is 
probably largely due to the high price of 


leoal in this State, which naturally causes 
men to look favorably on any scheme that 
seems likely to reduce the cost of power ; 


while another and important reason is to be 


grade 36 feet to the mile. | found in the fact that the ocean waves as they 
The above particulars are taken from dy-| reach this shore are usually much more 
namometer car records, and are absolutely re 


liable. 





regular in size from day to day than on the 
Considering the weight of the train! Atlantic coast, thus helping to reduce the 
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commercial difficulties of the problem. The | 
circumstances are thus, on the whole, con- | 
siderably more favorable to the success of a| 
the Pacific than on the At- | 


lantic coast, as a less degree of efficiency in | 


wave motor on 
stich wave motor would be required here than 
there to enable it to successfully compete 
against coal and the steam engine.” 

The paper, which is much too long for re- 
production here, elicited much interest. In it 
the recognized theory of ocean waves was 
quite fully presented, showing that the mo- | 
tion of any given series of particles of water | 
arranged in a vertical line was such that the | 
common mechanical motion most nearly con | 
forming to it would be that of a vane whose | 
center of oscillation should be below the sur- 
face of the water and at the bottom of the} 
wave, the top of the vane being at about the top | 
of the usual waves. This, it will be noted, is | 
the reverse of what has been done, the wave | 
motor at Ocean Grove, N. J., for instance, 
being a vane suspended from above the sur 
face of the water and hanging down into it, 
thus wasting a considerable portion of the 
portions of the 


energy of 


the uppermost 
waves—which have most horizontal mo- 
tion, in moving other parts below, further 
than the wave action would move them, the 
resultant motion of the vane being much less 
than if pivoted at the bottom. The author 
then showed how it was proposed by himself 
and Mr. Richard Gateway, U. 8. Navy, to 
utilize the principle, but did not assert that 
it would certainly be successful, only going 
so far as to say that he thought, for the rea- 
sons given, if had a better chance of success 
than any previously tried plan. 

In the body of the paper the following 





table is given: 


TOTAL ENERGY OF DEEP-SEA WAVES IN TERMS OF HORSE-POWER PER 
FOOT OF BREADTH. 

Ratio of LENGTH OF WAVES IN FEET. 

length of 

waves to 

height of Pes » on ‘ ; : 

mo lig 25 50 75 100 150 200 300 4 400 
50 O4 23 64 1.3 3.62 7.43 20. 46 42.01 
45 05 29 79 1.62 4 4, 9.18 25.30 51.94 
40 06 36 1.00 2.05 5 65 11 59 81.95 65.58 
35 OS 17 1.30 2.68 7 3i 15 14 41.72 85.63 
30 12 .64 sy is f 3.64 10 02 20.57 56.70 116.38 
25 16 90 2 49 5.23 14.40 29.56 RO 8&5 167.22 
20 25 1 44 8.96 8 13 21.79 45 98 126.70 260.08 
15 | 2 2.83 6 97 14 al 39.43 80.94 223 06 457.89 
10 | 98 5.53 15.24 31.29 86.22 177 00 487.75 1001.25 
5 | 3.30 | 18.68 51.48 105 68 291.20 597.78 1647.31 3381.60 

| 





The above table gives the total energy, in- 
cluding both kinetic and potential, inherent 
The figures are 
strictly correct for the trochoidal deep-sea 


in a regular series of waves. 


wave with circular orbits only, though they 
give a close approximation for any nearly 
regular series of waves in deep water, and a 
fair approximation for waves in shallow 
water. 

At the conclusion of the reading of this 
paper, Mr. Stahl said: I have made in this 
criticisms © of 
have been tried, and I under- 
stand there are some gentlemen here who are 


paper some certain other 


schemes that 


going to have something to say about these 
schemes, so I want to recapitulate briefly 
what I consider the objections to all schemes 
which are types of 99 per cent. of every ex- 
periment tried in this direction. 

I refer in the first place to floats, and in the 
second place, to vanes suspended from above. 

The objection to the floats is just here, as I 
see it: the total amount of power that you 
can get out of a float is, of course, its weight 
multiplied by the height through which it 
rises, and that is all there is to it. You can 


do as has been donein some cases 


and pat 
as valuable im- 
provements—and take part of the power off 


ents obtained on the same 
on the way up and part of it on the way 
down, the idea being that you get more pow- 
That Now, in order to in- 


crease the power ina float, you cannot. in- 


er, is absurd, 
crease the height; all you can do is to increase 
If you make the float heavy be- 
yond a certain amount there is a great deal of 


the weight. 


inertia, so that as the waves come rather fast 
they will run up the side instead of lifting it 
bodily, and you don’t get the whole lift, and 
lose efficiency. Another effect of increasing 
the weight is to increase the depth to which 


| tically successful ; thatis, it is not efficient, 


region of much less lift, the lift decreasing 
very rapidly with the depth of water. 

Now, if you increase the size of your float. 
Average waves are 100 to 200 feet long, 7. e., 
when there are waves at all, that is about 
what they will be. From that they run up 
to 400 or 600 feet, which are storm waves. 
Now, if you have a float 25 feet square, you 
are going to get a certain amount of power. 
Suppose you make the float 200 feet square, 
you are going to lap over the whole length 
with that, and if you had it 300 feet square 
your float would not move, because as the 
particles are coming up in one place they are 
coming down in the other place, and you get 
the average motion, which is zero. 

As to the vane suspended from above 
when it simply touches the surface of the 
water it will vibrate, and you will get power, 
without question. There is an arrangement 
of that kind at Ocean Grove, and it is prac- 


but it pumps water. 

But when you wish to increase the power 
the natural thing to do is to immerse your 
vane, and the further you godown the more 
power you ought to obtain if the thing is 
constructed on proper principles; but as soon 
as you dothis you lose efficiency, and if you 
go deep enough you stop. 

A gentleman called my attention the other 
day to a thing which illustrates this very 
nicely—the piles in the slips in the docks; 
if they are cut off by certain insects at the 
top near the water line, when the wave is 
passing you will notice them vibrate a good 
deal; the upper portion will vibrate back and 
forth, the lower one being still fixed. There is 
another insect that cuts them off down at the 
mud, and they stand still, don’t budge. 


That is a similar case to this vane, which is 
suspended. 

Mr. Dickie commended the paper, especially 
the table given above, but he wanted to know 
what could be done practically with this 
power. 

We take a unit of 1,000 horse-power. The 
capitalization for that at the present price of 
coal in San Francisco would be about $400,- 
000, that is, any apparatus, in all its con 
nections and in all its applications, that would 
cost more than $400,000 for the production 
of 1,000 horse-power would not be admissi- 
ble for a production of 1,000 horse-power, 
and it would be exceedingly interesting if 
the application of this power could have been 
figured out in such a way as to show the cap- 
ital required for the production of 1,000 horse 
power, because thereon hinges the usefulness 
of such an application of power. Mr. Stahl in- 
dicated the storage of power by a reservior, In 
the application of this power near by the bar 
of San Francisco harbor, where the waves 
could be most depended upon, perhaps, an 
elevation of not more than 200 feet could be 
counted on. Assuming that 200 feet eleva 
tion could be obtained, and that a storage 
would be required to maintain a constant 
power and storage of 15,000,000 cubic feet 
that would be required of sea water, in order 
to produce that power without any surplus 
for lack of efficiency, to which 25 per cent. 
at least should be added for any motor that 
can be applied. Now, whetherall that and 
the apparatus itself, works to protect it, 
pipes to convey the water, and motors to dis- 
tribute 1,000 horse-power could be estab 
lished for $400,000 would be the question 
that I think would settle the economic possi 
bilities of 


a wave motor power. Perhaps 


there is no place in the world where a wave 


the vicinity of this city. We are near the 
ocean, we have the waves, more than we 
would like to have, the price of fuel is high, 
and if wave motors are ever to be used 
economically and compete with other sources 
of power, this would be the place for their 
installation. 

Mr. Motena: I didn’t intend to say any- 
thing about this subject, but so many gentle- 
men take interest that I think I will say some 
words. I happen to have gone through what 
I believe nearly all engineers have at one 
time or another; either begun this plan of 
utilizing wave power, or at least given it 
Of course, we all see in 
the water an immense power, extended all 
over the ocean, and the manifestations of 
which are very grand. 

I used to be in the lighthouse department; 
I was assistant ligh: house engineer from 1870 
to 1875. All the reasons for trying to apply 
the wave power to some useful purpose are 
there very much emphasized. We had to 
transport coal, which is exceedingly high on 
this coast, to two points nearly inaccessible, 
and at double the price of the coal. Then 
we had to store water in cisterns and make a 
water shed, as we used to call it, and there- 
fore it was a very expensive way of supply- 
ing the power for the whistles along the 
coast. Under the circumstances I began to 


some consideration. 


think of applying the power, and I went also 
into floats and into a great many apparatuses 





LER. 


New ENGINE AND Bor 


similar to those Mr. Stahl has described, and 
another that Mr. Stahl has not described. 
For instance, I thought of employing a 
water-tight vessel with appropriate barrels, 
so that when the water rises the volume di- 
minishes, the air is compressed, and when it 
gets toa certain density it goes to a 
reservoir, and vice versa, When the water falls 
it rarefies the air. I have devised also an ap- 
paratus like a hydraulic ram, where the water 
passed from one trumpet-like pipe and ended 
in the other, and when it acquired a certain 
velocity a valve stopped suddenly, and the 
I think 
it is so difficult to devise an apparatus that 
will motion into some 
other motion that can be applied. I think 
the apparatus that Mr. Stahl has described 
tonight is exceedingly ingenious. I don’t 
think there is any other, as far as I know, 


proper 


ram operated through the valve, ete. 


convert the wave 


that is as ingenious as that; but, as Mr. 
Dickie says, when you have got this, what 


about it? The wave motion is exceedingly un- 
manageable, and [have found it exceedingly 
unprofitable; you can depend upon it at cer- 
tain times only. Mr. Stahl says 10 days 
must be allowed on this account for storage 
of water; my own investigation of this from 
the records convinces me that there may be 
intervals of 20 days during which no power 
taken waves. But taking the 
ten days’ limit, and taking Mr, Stahl’s figures, 


can be from 





what it would cost to build, for any kind : 
a structure, brick or masonry, any kind of 
reservoir 30 feet high and 200 feet long— 
about that—you will find that the reservo 
alone will cost from $15,000 to $20,000. 
know of no city so close to the ocean and 
favorably situated for storing water in hig 
places as this, but even here there are b 
two places where it could be stored at an e] 
vation of 300 feet, and these places are so si 
uated that the pipes leading to them wou 
have to be about one mile long. 
Then having your water in this reservo; 
you have to convert its power into some othe: 
form for which electricity is probably b: 
adapted. Therefore, you would have 
transform the weight of the water into h 
draulic power, then into electricity, conv: 
this through a conductor 6 or 7 miles long t. 
the center of the city, and then to small m« 
tors for the purpose of utilizing the power, 
and so on. Having gone through this problen 
in detail I find it to be impracticable. At 
first, I was very sanguine, maybe mor 
sanguine than Mr. Stahl. I sent a pr 
liminary report to the Lighthouse Board 
and got a very flattering letter, which, | 
course, I keep asa relic, from Prof. Henr 
who is a man of great eminence, and he en 
couraged me to go on, but when I went into 
the details of the cost of the thing I recom 
mended that every fog signal station on this 
coast get a proper boiler and supply of coa! 
and get the power in that manner. If M1 
Stahl can do better than that, of course w 
shall all be glad—very glad. 
In closing, Mr. Stahl said the maximum 
theoretical efficiency was 50 per cent. of the 
power given in the table, and what the actual! 
efficiency would be was unknown to him 
He did not claim tbat his device would bi 
commercially successful, but simply that it 
was the most scientific and more likely to 
be successful than any other. 

a 
New Engine and Boiler. 


We illustrate herewith a new engine and 
boiler, which are designed to be set up in 
either of the forms shown by the illustrations. 

The engine is of the self-contained, side 
crank type, conforming in its general design 
to modern practice. 

The cylinder is bolted to the rear of the bed 
and overhangs, the guides being formed in 
the solid bed. Heavy brass shoes which are 
adjustable are attached tothe crosshead, and 
the connecting rod, which is forged, has heavy 
brass boxes secured by straps and keys. A 
plain slide valve is used, which is moved 
through the medium of a rocker arm of sub 
stantial construction. 

The boiler is of the ‘‘Scotch” type, the fire 
box of tubular form extending clear through 
near the bottom and entirely below the wate: 
line, the heated gases returning through tli 
smaller flues, which are above. The merits 
of this form of boiler in point of econom) 
and otherwise are well understood, while «1 
other advantage gained by its use in this i 
stance comes from the fact that the engin 
is frequently used where wood is the on 
available fuel, and it can be used in this fir 
box in the ordinary lengths of cordwood 
without the necessity for cutting it up into 
shorter lengths. The boiler is made of open 
hearth homogeneous steel of 60,000 pounds 
tensile strength, and both: boiler and engin 
are of the best materials throughout. The) 
are made in various sizes by the W. C. Leff! 
Co., Springfield, Ohio. 


——_-- 
Gunpowder Is a force that acts so quickl) 
that it may be taken for a blow from 4 


sledge-hammer. <A fly-wheel was to be ! 
moved from the end of a shaft, and, to mak 
the work as light as possible, another whee! 
from the waste pile was placed alongside 

it on the shaft, and a seam charge of powd 
exploded between these hubs. It 
thought that if a strain could have bee! 
brought upon the rim of the wheel by ropes 
extending in the direction of the shaft, this 
wheel might have been available for furthe: 
As it was, the hub moved too far fo! 
the spokes to spring such a distance without 
having some assistance from the rim of t! 


is now 


use, 











the thing sinks and you soon come intoa 


motor could be so successfully utilized as in 





any engineer who has the time to find out 


wheel.— Boston Journal of Commerce. 
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A New Pipe Wrench. 


The accompanying illustration is of a new 
chain pipe wrench which has been designed 
to overcome some of the well Known defects 
of the ordinary chain wrench. 

The wrench consists essentially of a body 
vhich is in the 
form of a sleeve, 
to which is at- 


| 
be bushed with split sleeves for intermediate 
sizes. 

The machine has ample power and strength 
for any twist drill within its normal capacity, 
and they are made for holes from 3 
eter down. 


diam- 
There is an automatic or hand- 
feed, and the spindle may be removed from 








tuched at its Nf ——<— 
lower side the Za UII (CATLET 
chain, and also ‘a: 

the jaw which 


is hinged to it as 
shown. This body is internally threaded 
aud the handle screws into it, passing through 
aud bearing in a socket at the back side of 
the jaw, as shown. In use the chain is passed 
about the pipe in the manner shown and 
hooked over a horn, which is formed upon 
the upper side of the body. Then by screw- 
ing in the handle all the slack can be taken 
up in the chain and the action of the wrench 
is such as to give the maximum rotative ef- 
fect, With the minimum tendency to crush 
the pipe, while by unscrewing the handle the 
wrench can always be released so there can 
be no bothersome locking onto the pipe. 

The body and jaw of the wrench are of 
malleable iron, the latter with steel teeth 
which are readily renewable; the handle is 
of steel. 

This wrench is claimed to be a very supe- 
rior tool in many respects, and tests made 
with it seem to show that this claim is well 
founded. Itis called the ‘‘Hilts” wrench, 
after its inventor, Mr. Geo. 8S. Hilts, of 
Groton, N. Y., and is manufactured in six 
different sizes by the Roll Paper Cutter Co., 
Richford, N. Y. It may be seen also at the 
office of Mr. C. Hoffman, Jr., 112 John 
street, New York City. 

—-- 
Drilling and Reaming 
chine. 





Portable Ma- 


We present with this an illustration of a 
portable drilling machine which may be used 
fer a variety of purposes, but isshown as spe- 














CHAIN PIPE WRENCH. 


the machine by unclamping and drawing 
out to the left, as shown in the engraving, 
thus providing a ready means for changing 
from drill to reamer without disturbing the 
adjustment of the machine. The drill is 
guided by a hardened steel bush, and when 
set, will, of course, drill all holes at exactly 
equal distances from the center of the shaft. 
The 
around to any convenient ‘position. The 
machine proper can, of course, be bolted to a! 


rope-driving pulley can be swung 
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A Watt Engine in Savannah. 


With this we give a side elevation and 
end view of a 90 horse-power beam engine 
which will undoubtedly be of great interest 
to many of our readers, as it is probably the 
oldest working engine in this country. It 
was built in 1815 by James Watt, Lanca- 
shire, Eng., brought to Savannah, and erect- 
the rice-mills of Messrs. McAlpin & 
McInnis. It has been working regularly 
since, and during the 
often run day and night. During August, 
1891, it good repair by John 
Rourke & Son, Novelty Iron Works, Savan- 
nah, Ga., to whose kindness we are indebt- 


milling season was 


was put in 














* 


Shaft-straightening Machine. 


This machine is designed to 
convenient 


furnish a 
means of straightening shafts, 


etc., either before or after turning, with ap- 





pliances for testing the truth of work on its 
own centers, 

As will be seen from the cut, the base is 
wide and long, to prevent tipping in use. 
When desired to move from place to place 
three small wheels are provided, which are 


PORTABLE DRILLING AND REAMING MACHINE. 


fixture of any desired form, as well as to the 
one shown. It is manufactured by James 
T. Halsey, 26th and Callowhill streets, Phila 
delphia, Pa. 





<a. 


Mr. James Tribe, who has written several 


ed for blue-print and particulars regarding 
the engine. The cylinder is 31 inches diam- 
eter; stroke of piston, 72 inches; number of 
revolutions per minute, 18, with & pounds 
steam pressure. It has a common jet con 


denser and an air-pump 24 inches diameter ; 


found to be steady enough for most work, 
but to prevent rolling the machine can be 
raised by means of small jack-screws until 
the wheels clear the floor, and either three, 
four or five screws 


serve as supporting 


points. Under main screw are four V-blocks 
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Ciallyadaptedtodrilling and reaming bolt holes 


the couplings of marine engine or other 
shafts, for which purpose it is necessary only 


provide a few clamping pieces of standard 


sizes to fit the shafts, and these can, of course, 











A Warr ENGINE IN SAVANNAH. 


articles for the AMERICAN MACHINIST on the 
compound engine, has accepted a position) beam. 


with the Hoffmann & Billings Mfg 
Milwaukee, Wis., as mechanical engineer, in 


the steain engine and machinery department. 


the boiler-feed 


Co., of are made of cast-iron. 


from the 


pump is worked 


The crank, shaft and connecting rod 
Most of readers will 


probably be surprised to know that there is a 


Watt engine running in this country. 











wee ed 





adjustable for different lengths of work, and 
the two outer ones are extended forward to 
carry a pair of centers adjustable vertically, 
so a Shaft lying on a small groove directly 


below centers may be picked upin a position 












































6 


AMERICAN 


MACHINIST 


[SerTEMBER 29, 1892 


’ 





i ot re 





to be freely revolved by one hand, by screw- 
ing up the center at the operator’s right, which 
similar lathe foot-stock 
After being tested, for which a rest 
is provided for the operator to steady his 
hand while holding chalk other 
marking material in the usual way, the cen- 
ters are slackened and the work is free to roll 
in to V-blocks for further straightening if 
A pair of small rolls just for 
ward of centers, and lying at right angles to 


is arranged to a 


spindle. 


upon or 


necessary. 


the axis of work, provide a very easy means 
of shifting the work longitudinally, to bring 
any desired point under main screw. 

These rolls do not show plainly in the cut, 
on account of lying behind hand-rest, but 
diameter and four inches long. 
Main screw is 27’ diameter, has a bearing 
five inches long in nut, and short lever for 
quick adjustment. The machine will take 
four feet between centers, and is powerful 
enough to bend shafting four inches in diam- 
eter. 

It is built by Wm. M. Moore, 1134 Hamil- 
ton street, Cleveland, Ohio. 


are 114” 


me 


LETTERS FROM PRACTICAL MEN. 


Cutting Bevel Gears—A Half-tooth 
Planer Feed, 
Kditor American Machinist : 

I note with surprise what Mr, Hannum 
has to say about bevel gears in your issue of 
Sept. 8, and I think his accusation that me 
chanics who know anything about cutting 
bevel gears are either unwilling or unable to 
impart such information, is entirely unjust. 
If Mr. H. will refer to my article on the subject 
in the issue of Feb. 25, 1892, I think he will 
find an explanation of the process of finding 
the pitch diameter, addendum, angle at 
which to turn blank, curvature of cutter, 
number of times to cut through, avoidance 
of undercut on high ratios, and the method 
of setting up the machine to do the cutting. 
The setting still further 
elucidated in the issue of June 23. If this 
information is not sufficient for Mr. Hannum, 
it is difficult to perceive what can help 
him. As to his ‘‘cut and try” rule, I do 
not take any stock in that, when you can 
get there just as well, and better, in fact, 
without it. I might add, for Mr, H.’s bene 
fit, that the process I described is good only 
when the tops and bottoms of the teeth are 
both parallel with the pitch cone, which, in 
my opinion, is the only correct way to have 
them when rotary cutters are used. 


of machine is 


In a shop where I some.imes go to borrow 
the planer, there is a young man who likes 
to discuss the merits and shortcomings of 
various tools, and in talking of planer feeds 
one day, he told me of a planer he once 
worked on, in which the vertical power feed 
was so coarse, When using only one tooth of 
the feed ratchet, that it was impossible to 
use it on a parting tool, so he had to cut up 
a lot of cast-iron plates by feeding Gown by 
hand. Ina joke, I asked him if he couldn't 
make the ratchet feed half a tooth, which he 
said couldn’t be done. The discussion took 
a serious turn again, and we agreed that it 
could be done by adding an extra feed pawl, 
located relatively to the original one as 
shown in sketch. Then if the feed crank 
was adjusted in its T slot so as to make the 
rocking plate travel a little less than one 
tooth, the pawls would act alternately, and 
accomplish what we at first thought was 
This device 
would also come in where it was desired to 
feed 14, 24, 384 teeth, ete., and yet by plac- 
ing one of the pawls in midgear it wouldn't 


impossible—a half-tooth feed. 


interfere with the other one when feeding 1, 
2, 8or4teeth. At the time, | thought this 
was a brand new idea, but upon making 
inquiry later, | found it was a matter of 
ancient history. However, it may prove of 
interest to a few of your readers, The first 
idea that occurred to me was to put two 
narrow pawls on one stud, leaving one 
longer than the other to the extent of half 
the circular pitch of the ratchet, but the 
difficulty of getting on a spring for the outer 
pawl led to the suggestion of two separate 
studs. The slotted rod connecting the two 
pawls is merely to prevent the possibility of 





attempting a right and left feed at the same 
time. WALTER GRIBBEN, 


Turret Machines. 
Editor American Machinist : 

Your editorial in issue of September 8th, 
regarding the above carelessly thought of 
shop tools should be read carefully by all 
owners and managers of machine 
Having had the good fortune in the past few 
years to see the inside of nearly two-thirds of 
the shops of our country, I have noticed how 
seldom those in charge of the work appreciate 
the great value of the turret lathe. Like the 
milling machine, it is not earning one-half 


shops. 





American Machinis 


HALF-TOOTH PLANER FXKED. 


the dividends within its scope, from the 


. . . | 
simple fact that those in charge and direct- | 


ing the movements of the men, machinery 
and materials in machine shops are ignorant 
ofits possibilities, and being conscious of that 


same ignorance, they dare not assume the re- | 
failure ; thinking 


sponsibility of possible 
probably they would lower themselves in 
the estimation of their subordinates or em- 
ployes, while in truth the majority of 
those subordinates and employes are fully 
aware of the existing 
thereof, and silently 
therefrom. Some one 
honest employes.” 


conditions and causes 
enjoy all the benefits 
may say: ‘‘They are not 
Are they not just as hon- 
est as the one who directs their labors, be he 
owner or manager? Is he not supposed to 
get all possible interest on money intrusted 


pee 
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4 that basis the bid of $200 was given. 


mechanic, make it possible to increase the 
business output without increasing the pay 
roll. 

Recently, while being shown through quite 
a good-sized machine works by one of the 
firm, I was asked for a suggestion that would 
better their plant. My answer was, ‘‘a turret 
lathe,” and I was pleased to fiud that they 
both had the same thought in their own minds, 
but had not seen any machines doing their 
class of work, and had always been under 
the impression that a turret was intended for 
special lines of manufacture. Looking over 

their place again carefully we arrived at the 

' conclusion that a good make of turret ma- 
chine, properly located, and 
operated by a good mechanic, 
would condemn and send to 
the three 
engine lathes then at work, 
and still increase the capacity 
of the plant. But we had 
it clearly and plainly under 
stood between us that without 
the skillful man on the ma- 
chine, and the machine in line 
to receive and dispose of its 
work without clash and con- 
fusion, it would only replace 
one engine lathe. You can 
figure up the percentage your- 
self, same as we did. We 
also comprehended that this 
machine, to be of value, must 
have bearings, stiff 
spindle, large cones for wide 
belts, with a well-made car- 
riage and good substantial 
monitor stock—not a machine 
to do tinkering with, but one 
that would put out piles of work. 

The question of tools for it would be, like 
the milling machine cutters, a small item com 
pared to the present outlay. 
| Suppose I had charge of a shop (which I 
don’t), and after making a bid on twenty 
dynamos, at $200 each, I receive the contract 
(to build them. In estimating the cost I eal- 
culate that it will not exceed $160, and on 


second-hand _ stvre 


large 


Now, 
suppose I find that converting two of my en- 
gine lathes into monitors will bring the cost 
of those dynamos down to $140. Am T not 
cheating those who trust their money to my 
use, insomuch that I do not take advantage 
of this very effort to earn all money possible 
and improve the plant equipment? Can I 
call myself a success as a manager or director? 
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to his care, and is not the time of those men, | 


and the time it takes to do a piece of work, 


so many dollars and cents that he is responsi- | 


ble for? And if he is too cowardly or 
ignorant to introduce and keep up all best 
methods to produce greatest amount of work 


at least possible cost, are the men to be cen- | 
There is net a machine shop any- | 


sured? 
where, no matter how small, but should have 


a turret lathe among its shop equipment. | 


If there are but two eighteen inch lathes in 


the shop, one of them should be a turret, or | 


be furnished with a monitor foot-stock. The 
turret may not reduce the pay roll in all cases, 
but it will in the hands of a bright, skillful 


Suppose 1 own a shop (which I don’t) 
under the same conditions, and am supposed 
to have a fair knowledge of mechanical lore, 
and do not take advantage of those turret 
foot-stocks for my lathes, am I reckless, 
Which? 

The time will come when the plain foot- 
stock will be as hard to find in the general 
machine shops as the turret machine is now, 
while the turret will be the proper tool, and 
we will all chorus, ‘‘ We ali knew that all the 
time.” 


careless, foolish or a coward? 


But it must always be remembered 
| that skill and experience are needed to do 
| good work, whether on turret machines or any 


other. THE OLD MAN. 





Locomotive Branch Pipe Pattern. 
Editor American Machinist : 

With this I send a drawing of branch p 
pattern (imperfectly drawn, but clearenou 
to illustrate what I want to show). The | 
tern maker, in his first attempt, is often p 
zled to decide which of more than 
would be the best to make partings io s 
the molder, and at the same time not sp: 
unnecessary time in making patterns, | 
fer to such as work in repair shops, w] 
perhaps a broken casting will be all you n 
have towork from. It may be said that 
could see where the partings were mad 
the original, but that is not always wise, 
Fig. 1 shows the « 
elevation or inverted plan 


one \ 


cause ‘‘mortals err.” 
view, Fig. 2 
same, assuming it to be in position on 
locomotive. It isto the core box for bran 
es I wish to call attention; the line a 4 cu 
same through center and at right angles 
axis of the body core; the dotted lines at u 
per part, Fig. 2, show the body core to « 
tend beyond the line of branches, in this ca 
23", Now it will be seen that if we ma! 
core box similar to Fig. 3, and make t 
center 23" deep to correspond with Fig. 
the one box will make the both halves, a 
all we have is to make a plain cylindri 
core for body; the length can be easily fou 
made with t! 
branches standing at an oblique angle—t! 
three lines under Fig.2 explain—and suppo: 
ing the end view to be the same as Fig. | 
then if the core box is made to pass throug 
axis of body in the plane of axes of branc! 


Sometimes castings are 


es, all we have to do is to make center de 


enough to receive a wedge-shaped dis! 
Fig. 4 and by reversing it we can make bo! 
halves in the one box and have a square s 

to engage the body core. I have not show: 
any core prints for the toles in flanges 01 
branches. The pattern also parts at line ¢ ¢ 

therefore must be molded in a three pat 
flask and will mold the four bolt holes by 
leaving their own core. 


Wa. N&wton 


Another ** Talk to the Boys,” 
Editor American Machinist : 

While reading the last issue of your valu 
able paper, I came across ‘‘ Short Talks | 
the Boys,” by a Practical Machinist. Wh 
many of the statements I feel to be true, | 
cannot agree with himin everything. Psi 
ticularly do I disagree with his definition ot 
** steadiness,” as | understand him. We ai! 
know that workmen are clannish, and tlic 
same may be said of their employers. 

Both the employe and the employer ar 
apt to agree with their particular clan. 

Now I belong to the employe’s clan, and 
although I try at all times to look upon 
both sides of the questions, and fairly sett 
them in my own mind, I know, should «il! 
things be equal, I should favor the man that 
works ten hours a day beside me. Now | 
take it that the ‘ Practical Machinist ” 
longs to the employer's clan. 

As he follows the young man we are 
terested in, he is no earthly use to himselt 
anybody else, and I will frankly admit t! 
if he starts out with the intention of sleepi 
one night in a place, he will never amount 
anything, but if he starts 
head—which, I believe, is 


out with a dec 

a necessity for 
good machinist—I see no 
he should not succeed. 

Now I want to start with our young friend 
in an entirely different light than ‘‘ Practi: 
Machinist” has seen fit to place him. 

We will suppose he is capable, interes! 
in his work, and, above all, willing. | 
starts in to the trade in a first-cl: 
shop, and works a year or two, and beg 


good reason wh 


learn 


to understand the principles of machiner 
He is liked by his foreman and shopmat: 
and is ambitious to tinish with a clean recor 
and a good trade well learned. He has 
idea of leaving; but now the employer pla 
his part. He agrees to teach the apprenti 
the machinist trade, so that if he is ca} 
ble, as we have agreed that he is, he will | 
able tocommand good pay, and do a div: 
sity of work at the time he finishes his trad: 
In return for this the apprentice gives li 
time to the employer (you cannot call it an) 
thing else) for the privilege of learning thi 
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rade. At the end of two years the boy sees 
hat he is not advancing as he ought to. He 
oes to the superintendent and asks him 
bout it. The superintendent replies, ‘‘ You 
re doing as well as any of the apprentices.” 
‘his is all he can get out of him. The fact 

, the apprentice has arrived at the time 

jat the company he is working for is mak- 

g an immense profit from his work. In 

ict, the boy is doing a journeyman’s work 
for apprentices’ pay, and there he will stay 

ntil his time is out or somebody dies, and 
ey have to put him in the dead man’s 
ace. The latter seldom happens, and 
ninety-nine chances out of a hundred a jour- 
eyman would be hired to fill the vacancy. 

Well, our boy gets into his third year, 

nd he is clear-headed, and sees through the 
little scheme. 

It is now a question of better work with 
him, or get out. He can make no arrange- 
ment with his foreman, and one day bids 
farewell to his shopmates, who look upon 
him with awe for leaving the only shop on 
earth (to them), for they have never worked 
in any other. Well, our boy starts out, and 
he is not the boy to get stuck on the first job 
that is given him. There is a little thing 
that helps Him, and that is, no practical 
foreman throws the best work in the shop to 
a new man; if there is such a firm I have 
failed to find it. Well, he works here six 
months or so, learning more in that time as a 
journeyman than he would in a year ora 
year and a half as an apprentice. We will 
admit that at last he does get stuck—and, by 
the way, did you ever see a machinist that 
wouldn’t stuck once in a while? He 
calls up some of the other journeymen, and 
they see no way to do the job; if they had 
they would have told him. Well, he gets 
discharged. Now could he have done the 
sime job under the same conditions if he 
had served his time out? He certainly could 
not, for he would be no further advanced in 
the business than he was when he actually 


get 


did leave. 

He hits another job ina day or two, and 
the fir t thing he sees is a man doing the 
same job he failed on When that job was 
done that boy knew how to do it, and you 
can’t stick him on it again or any similar 
job. Well, he works here another six months, 
and hits a job with a quarter a day more. 
Hle takes it, and works here three or four 
months, until men are wanted in the shop 
he has just left. They like him, and how is 
it they can afford to pay him fifty cents a 
day more than they were willing to two or 
three months From the time he 
started in this business, he has made it a 
point to be friendly with the best journey- 
As time passes they are 
They 

The 
superintendent often goes to such men and in- 


before ? 


men in the sheps. 
scattered to many different points. 
like our boy, and respect his work. 
quires for a good hand, The journeyman 
stops, and suddenly a smile strikes his face. 
“Yes there is a fellow I know, and I can 
recommend him, but you will have to pay 
him to get him.” When our boy gets the 
superintendent’s letter, he and 
talk with him, and, after working his notice, 
From this time on he 
is open to any engagement where there is 


has a 


goes 
he tries his new job. 


more money or a chance to enlarge his 
knowledge of mechanics. 

At last he visits the shop he commenced 
There are the same old faces; 
few new ones. The apprentices have 
out of their time for a few months. 
They are getting $1.50 per day, and a prom 
until the 

That is 


his trade in. 
very 
been 
ise of a ten-cent raise 
magnificent sum of $2 is reached. 
the height of their ambition. 

Now I ask you frankly, reader, which is 
1@ more valuable machinist, and which re- 
most pay ? Now do not misun- 
derstand us. Our boy would never have left 
his first love if he had a chance to advance, 
but he had no such chance. Our boy has 
the making of aman in him, while that of 
the ** Practical Machinist” will always re- 
main a boy. 


per year 


ccives the 


Chere isas great a difference in boys as 
reisin men. I love to see a smart boy 
along—it does my heart good; but I ad- 


no boy to leave one shop to enter an- 





other, unless he sees some benefit for the 
change. Apprentices, do not rate these 
whiffle-minded youngsters that stay but a 
day in a place with yourself. They will 
never become machinists, while you, with 
judicious changes, will the man 
these men will some day apply to for work. 
Ww. 


become 


American Boasting. 
Editor American Machinist : 

I have been very much interested in the 
discussion American boasting, and 
hope the theme is not yet worn threadbare. 
Boasting I hold is in bad taste anywhere or 
under any condition, but am inclined to ¢ ‘iti- 
cise the statements of so eminent an authority 
as Prof. Sweet. 


anent 


He states or intimates in his 
recent article that there are mechanical oper- 
ations performed abroad which we cannot 
American mechanics can 
certainly make as useful and handsome pil- 
low blocks as are made anywhere, and utility 
and appearance are the two principal con 
siderations. As regards the small iron shells, 
it doesn’t matter much whether we can make 
them or not, viewed from the utility stand- 
point; but when it comes to difficult mechan- | 
ical operations and the finest appliances, and | 

| 


duplicate at home. 





the direct benefits that accrue to mankind, I 
would refer him to the American watch and | 
watch tool factories, of which I happen to | 
know a little. Where will you find a man 
like Moseley or Webster in Europe or any- | 
where else, and a host of other American! 


7 
' 
' 
' 
' 
’ 


though I left them out at the one put in as 
above stated, more on account of time than 
anything else, and although it worked all 
right, nevertheless, the rollers would have 
eased it and made it what I would term 
fect.” I allowed a sixteenth clearance on 
each slide sidewise, and the same between 
the flat irons; this gave just the right amount 
of play to work smoothly, and although it 
might appear loose, this is not the case, inas- 
much as there will be some winding with the 
most careful mechanic’s work. The holding: 
down bolts shown at each end can be placed 
further in than shown, or more can be added 
at center if found necessary on larger sizes 
or where good material is hard to find and 
‘‘shimming” has to be resorted to. 

When I had finished the drawing it cer- 
tainly looked tricky, or as I termed it, 
‘“‘grasshoppery,” to be more expressive, but 
no one remarked a word, and not a few were 
curious as to how it was going to work— 
‘‘how was I to keep it there once the belt 
was tightened,” etc., and I must say I was 
not a little amused at the satisfaction every 
one expressed—on their faces—as they raised 
and lowered the lever. (A good thing always 
pleases. ) 


**per- 


As will be noticed by again referring to 
the drawing, the only forging is the lever and 
toggle shaft, the pieces being ‘‘ jumped” on, 
and the countersunk-head bolts; the balance 
is simply drilling, tapping and turning. I 
would mention right here that the tapping 





and drilling should be reasonably {square, 








sidewise through the air, support far more 
than when moving endwise. Hence, even if 
Hutton’s tables and formule were correct— 
which they are not—it would be absurd to 
apply them, as Mr. Harrison has done, to 
test the accuracy of Mr. Maxim’s results. 

It will be useless to notice the other more 
egregious mistakes of the article, such, for 
example, as his extravagant claim for the 
animal muscle as a transformer of heat into 
mechanical energy, or his derivation of the 
term tachometer. Suffice it to say that there 
seems to be something of inveterate malig- 
nity in Mr. Harrison’s attitude towards all 
experimenters in the range of aerial locomo- 
tion. It 
who attempts to dogmatize in this subject to 


would be well, however, for one 


read and understand the latest researches, lest 
in the sequel he appear as an inglorious theo- 
rizef, while the one attacked provesto be both 
ascientist and a ‘‘practical” man. 

ALBERT F, ZAuM. 





Flies and Drawing Ink. 
Editor American Machinist : 

From a question and subsequent answer 
in your paper I see that you don’t know a 
remedy for flies eating the drawing ink from 
atracing. To keep the flies off while work- 
ing at a drawing, pou? in a few drops of 
vinegar, and this will prove sufficient, and 
still the ink will be as good as ever. 

When not working, a sheet of clean paper 
should always cover the drawing. 

CO. i ee: 

[Our correspondent is 
mistaken in writing that 
we not know of a 
remedy for flies eating the 
ink off a drawing or trac- 
ing. He will find the 
remedy given in answer 
to the question to which 
he refers. Flies will not 


do 
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BELT TIGHTENER. 


mechanics who have developed the watch in- 
dustry (the finest work, as work goes, as there 
is) to a point where they can laugh at all the 
others in the world if they were so disposed? 
The Swiss are forever dumping imitative 
American watch tools into this country, but 
in point of workmanship do not even ap 
proach the products of at least two of the 
American factories. Now why isit? Lack 
of will or ability? As regards the lenses, if 
skill produces the glass, why don’t they pro- 
duce the casting the first time. instead of 
sometimes making two or three hundred 
casts before even submitting a sample to the 
Clarks. That looks 
chance as muchas anything, 
ing is less difficult than the 
the world come to Al- 
H. H. HARDINGE. 


trusting to 
and if the grind 
casting, why do 


to me like 


all the astronomers in 
vin Clark’s Sons? 


A Belt Tightener. 
Editor American Machinist : 

While supervising the detail construction 
of the new Palmetto Brewery at Charleston, 
8. C., it became necessary to construct a_ belt 
tightener, and as there was no time to think of 
rack, pinion, hand-wheel and ratchet, I im- 
provised the idea of toggle-joint lock leverage 
as shown on blue print, in full and dotted 
lines. 

As will be seen by referring to the drawing, 
we get the best possible purchase just where 
it belongs, but its superiority over the usual 
construction is the quickness with which it 
can be thrown out—one yank upwards of 
the hand lever being all-sufficient—and the 
gradual ease with which it can be thrown in 
when the section it operates is to be started 
to put rollers in 


It is essential as shown, 


especially where the toggle link bolts pass 
through the string-pieces of the lower frame, 
If any of your readers should have occasion 
to construct a tightener of this sort, and at 
the same time feel a little skeptical regard- 
ing getting these bolts true and square, he 
could run a rod clear through and separate 
the links with pipe nipples, but this does not 
make solid, smooth working. 
Wm. M. LINNeETT, 
Engineer and Architect. 


Aerial Navigation, 
Editor American Machinist : 

Having read, in your issue of August 25, 
Mr. Harrison’s somewhat facetious criticism 
of Mr. Maxim’s experiments, I beg leave to 
assure your readers that Mr. Harrison’s opin- 
ion regarding aeroplanes is no longer de 
batable, but absolutely erroneous. Every 
student of aviation knows that a horizontal 
plane falls more slowly when it possesses some 
horizontal motion 
vertically. 


than it does when falling 
If there were any doubt on this 
point it could be easily removed by a very 
simple experiment, and I would refer any- 
one interested in the subject to Langley’s de- 
scription of experiments with the plane- 
dropper given in his Researches in Aero- 
dynamics, published by the Smithsonian 
Institute last year. There ought to be no 
difficulty in tracing the analogy between a 
soaring plane and a soaring bird. 

It is well known also that 
encountered by a plane moving at a fixed 
angle and velocity through the air depends 
not alone upon the extent of surface, but upon 
the form as well. An aeroplane, for exam 
ple, of elongated form, will, when moving 


the resistance 


Section at.) 
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touch ink that is mixed 
fresh every morning and 


noon, 





During an experi- 
have 
had no trouble from flies 
whenever we have used 
fresh ink of the best quali 
ty, as should be used. ] 


ence of 25 years we 





Editor American Machin- 
tat; 
We are very glad that 
we can give an efficient 
remedy to the fly plague 
in the drafting 
referred to in Question 373. 
Flies enjoy the india ink because it is 
toothsome, 


room, 


To make them quit you should 
spoil their appetites by putting into the ink 
something that will upset their inner fly. 
This may seem to be only the other horn of 
the dilemma, the taste of the fly being so 
generous and so broad ; but we have found 
that, by rubbing the ink in water tinctured 
with muriatic acid, the ink loses its attrac- 
tion for them, not only when it is wet, but 
when dry as ivell, Probably hartshorn, acetic 
and 

we 


alcohol, other sub 
but for 
muriatic acid. To the long suffering drafts- 


men who bave seen their solid 


acid, wood many 


stances will do, can answer 


lines become 
hatched, and their drawing stippled by the 
too-industrious fly, we 
gladly, free of charge. 


give this knowledge 
HENRY BINSSE. 





Editor American Machinist : 

I would say in answer to the inquiry of 
F. J., Pawtucket, R. I. (873) in your column 
of Questions and Answers in the issue of the 
AMERICAN MACHINIST for September 8th, in 
regard to anything to put in drawing ink to 
stop flies from eating it off drawings, that 
we have found here that it did not matter 
how fresh the ink was mixed, that they 
would eat it off just the same, but that if a 
little acetic acid or vinegar was mixed with 
the ink they would not touch it at all. We 
have also found that they will not touch the 
prepared Higgins’ American india ink of 
either the general or waterproof kind, I 
think if F. J. will try the above he will find 
it to work satisfactorily. 

S. CUYLER GREENE. 

Bath [ron Works. 
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Possible Competitors. 


Some time ago, while walking with one 
of the proprietors through one of the largest 
and best known machine shops of the coun- 
try, we noticed some men who were packing 
a machine for shipment. 

The shop bad recently been equipped with 
overhead traveling cranes for handling the 
heavy work built there, and the men were 
enjoying the use of them, and their release 
At the 


moment our attention was attracted to these 


from heavy lifting and tugging. 
men, a sling chain had been thrown around 
a small part of a machine weighing not over 
50 pounds, and the 50-ton crane was em- 
ployed to raise this piece from the floor and 
deposit it in the packing box, while the 
three men, any two of which could easily 
have lifted it to place in one-fourth the time, 
stood by and rested. 

The proprietor remarked that such things 
had formerly worried him somewhat, but 
he had come to perceive the great truth that 
if all the men they hired were so thoughtful 
and so smart as to know the very best way 
to do everything, and infallibly choose that 
way, if, in short, they possessed all the 
qualities that make men successful as man- 
agers, they would certainly want to become 
managers and proprietors, and would prob- 
ably become In other 
words, he was able to hire these men only 
because they were in the main lacking in 
some one or more qualities essential to suc- 


his competitors. 


cess as proprietors of shops of their own 
and he had, therefore, learned to consider 
such matters more philosophically, and be 
satisfied when he thought his men were as 
good as those in any other shop. 

There is, in this incident, something to 
think about by both employers and work 
men, When men who work in shops have 
as an object something beyond their daily 
wages, the chances are tbat they will get it. 
This may mean to the employer not only an 
efficient workman, but a possible competitor, 
while to the workman it 
ambition extends only to 6 o’clock and _ pay- 
day, he will in all probability have to be 
satistied with these as his sole rewards, 


means that, if his 


We are not among those who believe that 
all men can be equally successful in any 
given line, for men differ from each other 
But it is certain 
that every man owes it to himself to make 


physically and mentally. 


the most of his natural abilities. 


< a 
Manufactures and Land Booms. 





We regret to note that there seems to be 
an increasing tendency to mix manufactur- 
with 
schemes, some of which are, to say the least, 
rather shady. Some of the manufacturing 
establishments which have been induced to 


ing enterprises up land-booming 


change their location by some such schemes 
we know to be those who, for good reasons, 
have failed to succeed in their first location, 
and who probably would not be invited to 
move to any particular location by men who 
were at all careful as to whom they held out 
inducements, 

The fact is, that many of these schemes are 
nothing more than schemes to sell, in small 
lots, land at, say, $1,000 an acre which is not 
worth over $100 an acre. 
that first-class manufacturing establishments 


It is true enough 


sometimes move from one place to another, 
and there has been considerable of this mov- 
ing during the last five or six years, but it 
will usually pay those who think of investing 
in lots which are be ing boomed on a manu- 
facturing basis to investigate the record of 
the alleged great manufacturing enterprises 
in the towns from which they are to move. 
A notable instance of land booming on an 
alleged manufacturing basis was that of the 
contemplated town of Essen, which was to 
be built near Cincinnati a few years ago, and 
the basis of whose prosperity was to be the 
location thereof immense locomotive shops. 
Large pictures of these visionary shops were 
published, and the lot-buying public was 
asked to believe that it could hardly pay 
In this 
case it happened that the matter was a little 
overdone, and it was too easy to ascertain 


too high a price for lots in Essen. 





whether or not there were any master me- | 
chanics who indorsed, or railroad companies 
who were ready to buy the new locomotives 
that were to be built there, the consequence 
being that the lots,so far as we have heard, 
remain unsold, and the works are still on 
paper; some of the paper in the back vol- 
umes of our esteemed contemporaries. 

It may not be so easy to find out important 
facts regarding alleged great manufacturing 
enterprises that are already established, but 
are to be moved to the new ‘‘ Boomvyille,” 
but it will pay in most cases to go slow and 
investigate. 

—— sm 


The Lack of Work. 


A peculiarly sad case is that of a working- 
man living in Newark, N. J., with his wife 
and children, and who bought, while he had 
regular employment, some goods on install- 
ments. He lost his situation, and, not being 
able to obtain another, was arrested upon com- 
plaint of the merchant to whom he was in- 


debted, and while attempting in court to 
explain the matter, trembled violently, 


showed great agitation, and finally dropped 
dead upon the floor of the court room. 

It should be remembered that while those 
who sell goods on the installment plan will 
usually be very pleasant and apparently very 
accommodating to a prospective customer, 
they are very apt to be extremely harsh and 
inconsiderate in their subsequent treatment 
of him, and unless a man can be almost cer- 
tainly sure of being able to meet all payments 
as they become due, it is far better to do with- 
out the goods until the money is in hand to 
pay for them. 

It is very sad, too, to think that there are 
men who are willing and able to exercise 
their natural right to labor for the support of 
themselves and families, who are debarred 
from doing it by causes over which they seem 
Those who think and 
teach that any man who really wants to work 
can always tind something to do, would be 


to have no control. 


enlightened a little on this point, could they 
know the real difficulties that surround the 
who looking for work. 
And it is the average man, or those who are 


average man is 
below the average, that in the main experi- 
ence the difficulty. The best men, the extra- 
ordinary men, little trouble 
usually; but it is no solution of the difticulty 
to tell a man who has nothing to do, and a 
family to support, that he must make him- 
self better than the average. All men cannot 
be better than the average men, and some 
must be below the average. It is cruel aad 
thoughtless to say that these latter must starve 
because they are not superior to others. 
When every man who wants to work can find 
work to do that will remunerate him in pro- 
portion to his ability and energy, the labor 
problem will be solved. In an entirely new 
country which is to be developed this is 
always the case, and men, while not equal in 
ability and industry, are equal in oppor- 
tunities to go to work and earn an honest 


have or no 


living. But as countries grow older some- 
thing seems to step in between men and their 
opportunities to work, This can be nothing 
more nor less than monopolies of various 
forms, and when these are removed, not only 
the 


socialism, anarchy, etc., may be safely left to 


labor question, but the questions of 
settle themselves. 





2. 

How some newspapers fight for a cause, 
which for any reason they have been led to 
espouse, is shown by two extracts from the 


New York Times of recent date. One of 
these gives an account of the killing of a 
woman by a Broadway car, She was at- 


tempting to cross the street, and was struck 
by the car, run over and killed. The fact is 
announced — in matter of-fact way, and 
under the smallest headline. About the 
same time, a conductor on a trolley road in 
Brooklyn was knocked down by a trolley 
car and run over. He was not killed, but 
had to have one of his legs amputated, and 


a 


in the treatment of the two cases is due to 
the fact that the Zimesis just now fighting 
the trolley wire, and the loss of a leg caused 
by a trolley car is, therefore, of more import 
ance than the loss of a life caused by ,; 
car drawn by horses. 
_—-—- ade -—— 
It is reported that several other order 
which are founded upon much the samy 
principle as the Iron Hall are likely soon 
like it, to go to pieces, the reason being th: 
the confidence of members in such orders ha 
been severely shaken, so that investigatior 
are demanded, and these investigations a1 
more than likely to show in many instanc: 
a very bad state of affairs. It will, of cours 
seem hard that members who have paid thei 
hard-earned money into these orders shoul 
lose it, but itis far better for all concerned 
that rigid investigations should be had in 
every case where there can be room for doubt. 
Such an investigation, made by the properly 
constituted authorities, will always be bene 
ficial to orders which are sound, not only by 
making known the fact of their soundness, but 
by removing from the field orders which ar 
unsound, and which only tend to give a ba 
name to all such schemes, whether good 0: 
bad. Itis to be hoped that the Iron Hal! 
failure will lead to the sifting out of all as 
sessment and benefit orders whose methods 
will not bear rigid investigation. 
eee Oe 

We have received the Thirteenth Annual 
Report of the Wells Memorial Institute fo: 
Workingmen, which is located at 987 Wash 
ington street, Boston. We have before out 
lined the work which this institute is carry 
ing on, and it is only necessary to say that 
the report now before us shows that the good 
work done in the past by it has been con 
tinued. Every workingman in Boston should 
at least investigate what is being done by 
this institute, and can then decide whether 
or not it can be of benefit to him. The lec 
tures given under its auspices upon scientific 
and technical subjects are especially worthy 
of attention, and the advantages which it 
offers as a club are by no means to be 
despised. 





—_——— +o ——-— 


A new edition of the Brown & Sharpe Mfg 
Co.’s small blue catalogue has been issued, 
and, as usual, is found to contain illustrations 
and descriptions of a number of new machines 
and small tools of various kinds, the present 
edition having 248 pages. As most of ow 
readers know, this catalogue contains a great 
deal of information that is of value to me 
chanics, and this, together with the fact that 
it is sent free toany address upon application 
has made it a standard book of reference in 
machine shops and tool rooms. The catalogue 
is an educator, and should be sent for by all 
who are interested in machine tools and th 
best methods of doing machine work. 

Any one sending his address to the com 
pany, at Providence, R. I., will receive a 
copy. 

me 

We have received from the Secretary of th: 
American Railway Master Mechanics Ass: 
ciation, Mr. Angus Sinclair, the Report of 
the 25th Annual Convention at Saratoga 
The unusually interesting character of th 
proceedings at this meeting, and the larg: 
number who participated in the discussions 
make the volume larger than usual, and th: 
promptness with which it has been issued i 
The volume isa valuabl 
addition to the record of current practice i! 


very creditable. 


matters connected with railway motive power. 
6 
The Albany Foundry Apprentices Assoc 

ation began its regular meetings for th 
winter, Monday evening, the 12th inst., at 94: 
Broadway. All foundry apprentices in A] 
bany are invited to attend these meetings. 1! 
is thought probable that two meetings pe! 
week will be held during the winter. 





-_ — 
A very interesting exhibit in the transporta 


tion department of the World’s Fair will be 





the article is published under prominent 
headlines announcing ‘‘ Another Trolley 
Victim.” Of both accidents 
were entirely independent of the means em 


course these 


ployed to propel the cars, but the difference 





| made by the steamship and railway companies 
of England. The collection of models of bat 
| tle-ships, yachts, cruisers, steamers and mer 


chant vessels will be more complete than was 


ever before exhibited. The London and 
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Northwestern railway will send over a com- 
plete train of cars headed by a great compound 
locomotive named ‘‘Great Britain.” This will 
afford an opportunity to compare the English 
ompartment cars and sleepers with Ameri- 
in coaches. The Great Western railway 
will exhibit the antiquated locomotive ‘‘Lord 
of the Isles,” one of the first used on that 
road. Several of the railways will show 
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Questions of general interest relating to subjects dis: 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request tc 
that effect. If questions are enclosed with a business 
communication, they should be written on @ separats 
sheet. 














(396)°J. F. A., Montserrat, West Indies, 
writes: Please inform me of a good practi- 
cal work treating on architecture. A.— 
There are so many good works treating on 
this subject that it woulda be an injustice to 
many if we simply mention one. Write to 
any dealer in scientific works for a catalogue. 

‘he addresses of some of these dealers are 
civen in our advertising columns. They can 
also tell you which is the most popular work 


(397) S. F. P., Naugatuck, Conn., seuds a 
sketch of two spur gears working together, 
one of these being nearly three and a half 
times the size of the other. He asks: Will 
there be more strain on the gearing when 
transmitting power from the larger gear to 
the smaller than when transmitting from the 
smaller to the larger, the power and rate of 
speed to be the same in each case? A.—No; 
the strain will be the same under either con- 
dition 


(898) F. M., Chicago, asks: Will you 
give me the most correct angle for the teeth 
of spiral mills, say 24’ diameter, 2” face, 
and also state whether or not it is practicable 
to use different angles for brass and cast- 
iron? A.—The exact angle of the spiral is 
not important. About 10° to 15° answers 
very well. We do not think the different 
metals require different angles of spiral, 
and it would not generaliy be “practic: able to 
make them of different angles. 


(399) W. W. B., North Platte, Neb., 
writes: Please answer through your Notes 
and Queries if you can give me any informa- 
tion about a car starter or mover which ex- 
erts its power against the body of the car in- 
stead of against the wheel. am told that 
such aone is made. A.—Such a device is 
made, but we cannot recall sufficiently the 
construction of all its details so as to describe 
it. Probably some of our readers or the 
maker will send us drawings of it. 


(400) J. C., Amsterdam, N. Y., asks: 
Which is the best book on electricity for one 
who has mastered that which is contained in 
Wells’ Natural Philosophy? .A.—It is im- 
possible to say which is the best book. 
Works by 8. P. Thompson, T. O. Sloane, 
F. L. Pope, are good books. 2. Which are 
the leading text-books used in colleges where 
electrical engineering is taught ? A.—It is 
difficult to answer this question, as same 
text-books are not used in all the colleges. 


(401) M. T. P., Philadelphia, writes: In 
answering my question (No, 372, issue Sep- 
tember 1), it appears to me that you have not 
considered the relative speeds of the screws 
and crank. Please explainif I am wrong. 
A.—You are not wrong but right. After 
computing the relative speeds as shown by 
our solution, for the purpose of taking it into 
account in the equation, it was overlooked 
entirely in forming the equation, The result 
should be divided by 14.5, the ratio of the 
speeds of the first shaft and the screws. 


(402, J. Z., New York, writes: I have 
built an engine with cylinder 14 inches diam- 
eter and 24 inches stroke. Please answer 
through your columns if it has power enough 
to drive a 12 foot boat with four people in it. 
If not, please stateif I can drive the boat with 
a smaller number of people in it. The en- 
cine takes up a large space. A.—The engine 
s large enough for a 12-foot boat with tour 
persons in it. Its power will depend on the 
steam pressure, and its speed will depend 
much on the steaming capacity of the boiler 
and the form of the lines of the boat. 2. 
What should be the size of the propeller? A 
—Diameter, 10 inches; pitch, 18 inches. 


(403) J. Q, Dunellen, N. 
friend of mine has built for himself a flat- 
bottom sailboat; it is 21 feet long, 8 feet 
beam, and 24 inches deep amidship. Center- 
board is 5 feet long and 2 feet deep. ‘Ihe 





J., writes: A 


bottom part of the boat at the bow stands 1 
foot out of the 


water when empty. Will you 





please tell me how it can be altered so as to 
appear right on the water? A.—The mast or 
center-board are placed too close to the stern 
of the boat, and either one or the other, or 
both, may have to be moved forward. If we 
had a drawing of the boat we would be in a 
better position to advise you. Sometimes as 
a last resort lead is put in the bow, but this 
is not advisable, as it will be a dead load to 
varry at all times, and will consume consid- 
erable of the propelling force. 


(404) C. A. H., ‘ 
had considerable trouble 
cones that we are 


writes: We have 
in balancing some 
making. They are about 
27” long, 12” diameter at one end, and7’ at 
the other. They are secured to a 1,%," shaft, 
weigh about 50 pounds each, and are torun at 
1,000 revolutions per minute. Can you give 
suggestions in regard to balancing these? A.— 
They may be balanced in the samé way as re- 
volving cylinders are sometimes balanced. 
Mount them in bearings which are secured 
to their seats by bolts passing through elon- 
gated holes or slots, so that the bearings are 
free to move laterally a small distance. Put 
a light belt over the cone and drive it at such 
a speed as will cause it to move the boxes if 
out of balance; then mark the cone at each 
end while running the same, as in truing up 
work on the lathe face-plate. These marks 
will indicate the heavy side. The final test 
should be at the regular running speed. 


(405) J. G., Minneapolis, asks: What 
pressure will three screws give that are 14” 
diameter, 6 threads per inch, one man on 
ach screw pulling 150 pounds, with a lever 





3 feet long. Please give formula to get 
friction; nuts are 2” thick, wrought-iron, 
screws of steel. A.—Barring difference of 
friction, the pressure will be the same as 


though the three men applied their power to 
any One of the screws; and it is more con- 
venient to combine their power in making 
the calculation. Power applied at the end 
of a lever 3 feet long moves in the circum- 
ference of a circle 6 feet diameter, and con- 
sequently moves a distance of 18.85 feet in 
one revolution. The screw being six threads 
per inch, the nut or weight is moved }” per 
revolution, which is equal to 4 foot, and 
the equation then becomes: 
gs : 450 = 18.85 : pressure. 

This gives us 610,740 pounds for the press- 
ure. “T here is no formula for the friction of 
such an arrangement, but experience shows 
that the friction will be about 70 per cent., 
and the actual pressure would therefore be 
reduced to 183,222 pounds. 


(406) J. A. F., Bridgeport, Conn., writes: 
Please give me the latest rules used by the 
United States local inspectors for computing 
the weight of a safety valve, the length of 
lever, distanc e to fulcrum, and size of valve 
being given. A.—Correct rules do not 
change, and therefore there can be no 
‘latest rules.” The weight on a safety 
valve lever is found as follows: Multiply 
the weight of the valve and stem by the dis- 
tance in inches from the center of valve to 
the center of fulcrum. Multiply the weight 
of the lever by the distance in inches from its 
center of gravity to the center of fulcrum. 
Add these two products and designate sum 
by ‘‘ A.” Multiply the area of the valve in 
square inches by the steam pressure in 
pounds per square inch, and by the distance 
from center of fulcrum to center of valve. 
From this product subtract the sum A, and 
divide the remainder by the distance in 
inches from the center of fulcrum to the 
center of the weight; the quotient will be 
weight in pounds. If, for instance, the dis 
tance from the center of valve to the center 
of fulcrum is 3 inches, the weight of the 
valve and spindle 10 pounds, the weight of 
the lever 15 pounds, the distance of its cen- 
ter of gravity to the center of fulcrum is 12 
inches; diameter of valve, 24 inches; steam 
pressure, 120 pounds; and the distance from 
center of fulcrum to center of weight is 24 


inches; then we have: 
10x $= 380 
15 x 12 = 180 





210 = sum A. 


The area of a valve 24 inches diameter is 4.9 


square inches; 4.9 x 120 x 3 = 1,724. 
Subtracting the sum A from this product, 
we have 1,724 — 210 = 1,554; and — 


= 64.75 pounds for the weight in pounds. 
See also answer to Question 227, in our issue 
of May 19, current volume. 


(407) C. F., , writes: Will you give 
information as to the best method of temper- 
ing milling cutters, and as to the quality of 
steel they should be made of? A.—We 
have frequently given the methods of doing 
such work. Small milling cutters may be 
heated in a lead bath, or in an open fire, and 
quenched in the ordinary manner, For 
larger cutters the fire is best, and charcoal 
is preferred. For very large cutters a muftle 
should be used, and, if possible, a furnace. 
As to quality of steel, we believe firmly in 
using the best for all such purposes, and the 
maker when he receives the order should be 
informed as to the purpose for which the 
steel is to be used, It is an excellent plan 
also to mark every cutter made in sucha 





way that the steel of which it is made can be 
always known, It is necessary to mark upon 
it nothing more than a simple number or 
letter, the significance of this character being 
recorded in a book kept for that purpose ; 
such a system would often give valuable 
information regarding the cause of failure 
or of superior efficie ney of cutters, and show 
conclusively what kind of steel best to 
use. 


(408) W., Denver, Col., 
a lathe which was fitted 
threads by the mechanic who owned it be- 
fore me, and he arranged it with a swinging 
plate having two studs, upon either or both 
of which two gears can be placed, thus mak- 
ing it either single or double compound. | 
send sketch of two sample arrangements, and 
would like to know the number of threads 
cut by them, and the rule for figuring them. 
A.—In the first arrangement there is on the 


is 


writes: I have 
up for cutting 


lathe spindle a gear with 10 teeth; on the 
first stud one gear having 382 teeth; on the 
second stud are two gears, the driven one 
having 28 teeth and the driver 16. On the 
lead screw is a gear of 36 teeth, and the 
screw is cut 10 threads per inch. We may 


disregard the gear on the tirst stud, because 
it does nothing but transmit and change the 
direction of the motion without affecting its 
rate. The drivers in this system are the 
gears 10 and 16; the driven gears are 28 and 


36. We can solve this by cancellation, as 
follows : 
4 
10 x 16 10 
28 x 36 63° 
7 9 


This shows that the ratio of the speeds of 
the spindle and of the screw will be as 10 to 
63, or that when the spindle makes 10 revo 
lutions the screw will make 68; or that when 
the spindle makes one revolution the screw 
will make 6.8 revolutions. It is evident now 
‘that if the lead screw were cut one to the 
inch, the lathe would cut with ‘these gears 
6.3 threads per inch, but being cut 10 per 
inch the lathe cuts 6.3 xX 10 = 68 threads 
per inch. We now see that we could have 


obtained the same result by arranging for 
cancellation, thus: 
{ 
10 x 16 64 
= 6S. 
23x 36 x& «10 
> § if 
‘ . 


Hence the rule: Multiply the drivers to- 
gether, and divide this product by the prod 
uct of the driven gears and the number of 
threads per inch of the lead screw. This is 
what we have done in the last cancellation. 
The same principles apply in the second 
case, where compounds are used on both in- 


termediate studs. The drivers here are 10, 
18, 16, and the driven gears 32, 36,38. The 
solution, then, is as follows : 


Wx 18x 16 a) 
32x #8 X 38 x II ‘ 


9 


Cancellation. is a very simple matter, and 


those who do not understand it may casily 
do so by consulting any arithmetic. 

(409) E. L. S., Massillon, O., writes: 
Please answer the following questions; It is 


claimed by ‘‘A.” that if one pump of a water- 
works system is throwing a single stream 
from a fire hose to a certain height, that, by 
adding the pressure of another pump of the 
same size, the stream will not be thrown any 
higher. ‘‘B.” claims that it will. Who is 
right? A.—It depends upon the relative 
capacity of the first pump and the hose or 
nozzle. If the first pump is large enough 
to fully maintain the maximum pressure in 
the system, the addition of a second pump 
will not affect the height of the jet. 
2. Have you any back numbers containing 
instructions for drawing the concave worm 


wheel? Ihave several books on drawing by 
different authors, but they just mention if 
and give a section. A.—See our issue of 
July 2, 1891. Copies of this issue can be 
furnished by us. 38. What should be the 
surface velocity of a grindstone? A.—The 


speed will depend on the quality of the stone. 
For Ohio stone a surface speed of 2,000 to 
2,500 feet per minute is probably the limit of 
safety, and for Lake Huron. tones from 2,800 


to 3,500 feet per minute. See our issue of 
March 6, 1890. 4. How can I tind the di 
ameters of step pulleys? A.—See our issue 
of December 1, 1888. 5. How can I com- 


pute the strength of a beam supported at 
both ends when I know the tensile strength 
of the metal? A.—The load which a rect- 
angular beam can support with safety at its 
center is found by the following formula: 


W 1% & Xa x b 
6x l 
and when the load is uniformly distributed 


the formula becomes 
W—=8~x sx d* x b 
ex 
In which W is the load in pounds, d the 
depth in inches; / the breadth in inches, and 
ithe length in inches, and s about one-fourth 
of the ultimate tensile strength. 6. I have 
been studying drafting for the last two 
years, but there seems to be no end of learn- 





ing. How soon could a person make appli 
cation for a position? A.—That depends on 





the ability of the person and the kind of po 
sition he applies for, There are boysmaking 
applications for positions in the drawing 
room with scarcely any knowledge of draw- 


ing, and get along, and there are others mak- 
ing application for higher positions, who 


prove themselves to be worthless, and proba- 
bly will alwaysremain so. 7. Would I have 
to know much of engineering ? A.—That 
depends on the kind of position you seek to 
fill; but generally the more you know of it 
the better for you. 8. Should I study geom 
etry and algebra before making application ” 
1.—Not necessarily, but since these are very 
important branches of mathematics in a 
drawing room, and useful in many other 
professions, you should lose no time in com 
mencing these studies, 
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Best quick-return motion known. See page 20, 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 
Forming Lathes, Mer. Mach.Tool Co., Meriden, Ct. 
A. D. Pentz, Consulting. Tools. Elizabeth, N. J. 
Tool Holder: Armstrong Bros. Tool Co., 
New lists of cutters. Brown & Sharpe 
“Bradlev’s Power Hammers, the best in 
world.”’ 20 sizes. Bradley & Syracuse, 
“The Bulldozer,’ a new departure: 
pressure. M’f’d by Williams, White & Co 
Pattern and Brand Letters. <A niga 3 of sizes 
and styles Heber Wells, 8 Spruce » New York. 
Davis Key Seating Machines they in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Selden Packing for stuffing box, with or without 
rubber core. a Brandt, 38 Cortlandt St..N.Y 
8S. A. Smith, 23S. Canal St.. Chicago, T1l., is agent 
for Holbrook’s new loaded rawhide mallets. 


Chicago. 


the 
Rs 2 
forging by 
.. Moline, Hl. 


Ci 


Pulley lathes, most effic — omeene Ohio Ma 
ye Tool Works, Cincinnati, 
S. Thurman, M. E.. Bo ide Ind., Expert 


Patent Solicitor. Inventions Perfected. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. ©. Bullock Mfg. Co., cor. 
Canal and Washington Sts., Chieago, I. 

Patterson, Gottfried & Hunter, Limited, 146-150 
Centre st., New York, are putting on the market 
anew alarm speed indicator. Send for circulars. 

S. W. Card & Co., Mansfield, Mass., are putting 
on the market a new line of stocks and dies. with 
their patent adjustable dies and guide. S. A. Smith, 


23 S. Canal Street, Chicago, Ill., Western Agent. 
25’ me Only Drill Press built on 
§2/’ ‘Ko-rekt’ principles, 
87” Even if they come from Jersey.”’ 
42" Gould & Eberhardt, New Ark, N. J 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York 
Send for Brief History of Patent Legislation. 

De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co., Elizabeth- 
port, N. J., who have purchased from C. H. De 
Lamater & Co., New York, all their patterns, 
books of record, gauges, etc. Location and equip- 
ment well adapted for Heavy Steamship Repairs. 


“Binders” for the AMERICAN MACHINIST. Two 
styles—the *“* Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
* New Handy,” mailed at Sve. each. The former 
has stiff board covers, while the latter bas flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA 
CHINIST PUBLISHING Co., 208 Broadway, New York, 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain direc:ions for 
using the indicator and making all required caleu 
lations from the diagram, also the principles of 
economy in oper: iting steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York 
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Cogging Wheels- 





-IV. 


By Joseru HorNER. 


Fig (page 10) is an illustration in section 
of the tooth block employed for molding a 


The 
and 
In this figure, 


wheel 

the section is obtained 
24. 
wheel, 
of the 
the 
cored, 


bevel mortise method by which 
worked is shown 
of 


lower 


in Fig. A is the center 
the 


face 


B corresponds with the 
flat and ( 
wheel through 
D and 


the upper and lower edges of the rim. 


with the beveled 
which the 
# correspond with 


The 


arms, 
face of mor 


tises are 


depth Fis of no importance, neither is the 
width G nor the length J7; / G, 77 bear 
no relation to the rim section of the casting, 
but are simply made to suit the dimensions 


of the carrier of the wheel molding machine, 
and the top and the interior of the wheel are 
formed with cores. 

First of all, block 
planed and squared to the 
Fig. 24, tothe width G, 
The width G because the 
back of the block to the 
actual wheel, being simply a vertical face to 


of 
thickness 
and the 
immaterial, 


a cubical is 
J of 
length J/. 


wood 


1s 


bears no relation 
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| 
bolt the vertical face of the carrier to. There 
are certain cardinal dimensions and lines 
upon the bevel wheel, which, being struck 
out upon the cubical block, afford the neces- 
sary guides for working out its sectional and 
plan outlines, These dimensions and lines 
are shown dotted in Fig, 24, and are marked 
thus: First, a center line @ @ is squared 
around the cubical block, and the curved 
line 6 struck with radius A — + from the cen 
ter A, situated upon the center line a — a 
prolonged. Then from the same center A 
the line C is struck. The block is then 
turned over, and the line } struck upon the 
opposite side, and from the same center A 
the lines d and e also. The curved face 6 is 
then sawn and planed across, and the gauged 
line f run around it parallel from one of the 
faces. It is now easy to work the two slop- 
ing faces Cand PD from + to d, and from & to 


the prints, and is carried out horizontally at 
f to form the level bed for the joint face of 
the cope. The beveled edge H forms the 
edge of the rim onthe smaller diameter of 
the wheel, A comparison of these profiles 
and reference letters with those in Fig. 24 
will render the relationship of the block and 
lower striking board clear. The board 
which strikes the cope is shown in Fig. 26. 
K strikes the top edges of the arms, ) the 
edge of the rim on the Jarger diameter of 
the wheel, and the joint face f. It is clear 
that, when the cope struck with this board is 
turned over upon the lower part of the mold, 
the section of the wheel, minus the cores, 
will be produced, A, in Figs. 25 and 26, 
represents a spirit level. We plane the top 
edges of these boards dead square with the 
ends /, and therefore parallel with f; and 
the level placed on the top edge affords a 
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c. Another gauged line g is then run round 
from the lower face, and the block rebated 
down to it line ¢ 


from the curved perpen- 


dicularly to 4, and immediately following | 


the beveled edge d —h is worked round 


with a template set against the face g. <As| 


these faces are worked, the center line a — a 
from 
that line the position of the prints for the 
mortise cores will be pricked off to right 
and left with 
fastened on, just as on the face of a pattern. 
This completes the tooth block. 

There are two striking boards required for 
striking a bed and a top respectively for the 
block and for the cores; and a core box is 
for the arm boss, and the interior 


will also be carried over them, and 


compasses, and the prints 


necessary 
of the rim. 
figures. 
Figs. 25 and 26 illustrate the boards, Fig. 
25 is that striking the bed. It 
makes the bottom face B of the arms, and 
the face Cof the wheel, with the profile of 


These are shown in succeeding 


used for 
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B 
Fig. 25. 


| test of the horizontal accuracy of the boards, 
| As the width Mof the strap bears a small 
|proportion to the length of the board, it 
would be quite probable that in the absence 
|of the level test the boards would not be 
fixed Every molder knows 
What bother that means when putting work 
together. Using the spirit level, it is easy to 
insure the horizontal accuracy of joints, and 
consequent truth of dimensions at center and 


horizontally. 


circumference, 

Very often the practice is to combine top 
and bottom boards in one, cutting the two 
edges in one piece. There are also several 
modifications adopted in the details of strik- 
ing boards, the description of which details 
would be rather foreign to my present sub- 
ject, occupying space which must be de- 
voted to the description of the actual cogging 
of wheels. 

The core box is shown in Fig. 27. Its 
cores form the inner face of the rim, the flat 





sweep B forms the internal face of the rim. 


A— A. 
sides, detachable from the other parts; the 
inner faces a a of G G@ form the faces of the 
vertical arms. 
sweeping off the tops of the cores to the same 
slope as the edge K of the board in Fig. 26. 


C C are the arms, jointed along the line 
D isthe boss. G@ G are the box 


E isa strickle employed for 


It is kept in true radial position by means of 
the template F’nailed to the top of the box. 
The core-box for the mortises is just like 
that used fora pattern wheel. These cores 
are placed in the mold first, then the arm 
cores, and lastly the cope is put on. The 
mold cored up in readiness for the cope is 
shown in Fig. 28. 
After the wheel is cast, the face, and also 
properly the edges of the rim, are turned, 
and the center hole bored and keywayed. 
It is better also to let a boy clean out the 
sand, and a little of the worst of the surface 
scale from the mortises with an old, nearly 
worn. out file, and also to very slightly cham- 
fer the edges next the turned face, in order 
to facilitate the free driving of the cogs. 
After this the wheel is given into the hands 
of the pattern maker or millwright, to be 
cogged. 

ae en 
It seems to be reasonably certain that some 
persons who ought to be cool and collected 
in the face of such an emergency as is pre- 
sented by the siege of cholera have almost 
completely lost their heads, and are panic- 
stricken. On no other hypothesis can the 
fact be accounted for that 500 men, women 
and children, among whom no sickness had 
occurred for about 14 days, were cruising 
about the waters of New York bay for two 
days and nights in search of a place where 
they could land. The fact, too, that cabin 
passengers, among whom there had been no 
sickness during the seven days’ voyage, were 
kept for about a week aboard a ship on 
which there had been deaths from cholera, 
while those who had been directly exposed 
to the disease were removed to a compara- 
tively safe place, seems preposterous. It 
should not be overlooked, however, that the 
prime cause of this state of affairs seems to 
be the greedy action of the Hamburg-Ameri- 
can Packet Company, which allured many 
cabin passengers aboard the Normania by 
false statements that no steerage passengers 
were to be carried, and which continued to 
ship emigrants from Hamburg after it be- 
came well known that the city was thorough- 
ly impregnated with cholera. 

It is, of course, necessary to maintain a 
strict quarantine. It should be remembered, 
too, that cabin passengers are liable to lie, in 
order to escape quarantine. We have the 
best of reasons of believing that a woman, a 
cabin passenger on the City of Berlin, stated 
to the health officer, in reply to a question, 
that she had been in England for some weeks 
before sailing, while the fact was that she 
had come directly from Russia to board the 
ship—a fact which, if known, would have 
caused her detainment, as she had_ been 
previously warned. 

i 

The Reflection Liquid Gauge Co., of Bos- 
ton, Mass., has been formed, to manufacture 
a new water glass gauge which is a German 








invention. 
The invention consists of a metallic casing 
connected at the top with the steam, and at 
the bottom with the water. The front of 
this case is closed by a heavy plate of glass 
which is smooth upon its outer surface, but 
at the back is ridged vertically in the form of 
triangular prisms, which, when there is no 
water to fill them, refract and reflect the light 
in such a way as to make the glass appear 
silvery bright. But where the water rises 
and fills the prismatic grooves the light is not 
reflected, but absorbed by the black surface 
behind the water, so that the water line is al- 
ways shown with great clearness, even in 
comparatively dark places. 
aa aa 
In 1822, a patent was issued to Jeremiah 
Bailey, of Pennsylvania, for a mowing ma- 
chine, and he constructed two machines the 
same year. It is believed that these were the 


first ever made, A number of years later a 


secured and some fifty of the improved n 
chines were built. Only two of the origi: 
pattern were ever made, and one of them js 
stfl in existence, owned by Samuel Wor 
of Marshallton, Pa. Ile will exhibit it 
the World’s Fair, where, as a pionecr 
agricultural machinery, it will attract m 
attention. The knife of the machine is 
cular and had a combined rotary and 
ward motion. 

———_+ go —__— 
Shakespere has long had the credit 
“anticipating all that can be said,” as 
most matters, but it was also reserved 
him to furnish material for about the nea 
lead pencil advertisement we have seen. 
Joseph Dixon Crucible Co. have publis 
an illustrated card showing a walking | 
pencil bearing this motto from Timon 
Athens: ‘‘My heart is ever at your service.’ 

———_+e—_—_—__—_ 
The new bridge which the Pennsylva: 
Railroad will build across the Hackensa 
River, near Jersey City, will be 1,000 feet 
length, and have a double track at an ele, 
tion of thirty feet above tide water. 17 
draw span will be of steel and the sup: 
structure of wood. The cost will be abo 
$150,000. The draw will not be put in unt 
navigation is closed by ice. 

et 
Those who have received invitations 
attend the dedication ceremonies oft) 
World’s Fair buildings have been forma!! 
notified of the change of date from the 121! 
to Friday, the 21st of October. 











There is to be an oil-mill built at Whitewrigh' 
Tex. 

An electric light plant is to be built at Gonzalk 
Tex. 

A new silk factory is being erected at Westbury 
N.Y. 

The Cohoes Knitting Co. are putting ina n¢ 
boiler. 

Woodbury, N.J., is extending its system of wate: 
mains. 

The Ladonia (Texas) oil-mill is nearing com 
pletion. 

The street railway system of Laredo, Texas, is t 
be extended. 

W.S. Smith & Co. will establish a machine sho: 
at Eaton, Ga. 

The Utica Tool Co., of New Hartford, N. Y., h 
been incorporated. 

The P. & B. Nail Machine Co. has incorporated 
at St. Louis. Capital, $100 000. 

The Citizens’ General Electric Company, Lou 
ville, Ky., has obtained its charter. 

A large builuing is being erected in Potsda: 
N. Y., for the manufacture of sugar of milk. 

J. B. Boyle and others are building an ir 
foundry and machine shop at Westminster. Md. 

James Clarke & Co. will erect new hoisting shears 
at their marine engineering works, Baltimore, M: 

A company has been formed, with a capital «! 
$30,000, to make oil and japans at New Milfo: 
Conn. 

The Economy Feed-water Heater Co., of Gu 
ford, N. H., has been organized, with capital 
$50,000, 

A company is erecting a cotton-seed oil-mill 
Sherman, Tex , which will consume 400 tons of cot 
ton-seed per day. 

The Schickle, Harrison & Howard Co.'s Ste« 
Foundry will be ready for work at St. Louis, in 
few days, employing from 200 to 300 men. 

The Track and Car Supply Company, of Chicag: 
has been chartered, capital stock, $275,000, | 
Joseph Schneider, J. Elliott and Charles 8S. Burto! 

Oliver Brothers will likely buy the Rosena fui 
nace, New Castle, Pa., and improve the plant m 
terially. Their three years’ lease expired recent! 

The Board of Trade is negotiating for the ere: 
tion of a 50 ton cotton-seed oil-mill at Camde 
Ark. For information address the secretary of t! 
board. 


A dispatch from Lancaster, Pa., says that tl 
Rohrerstown Rolling-mill, which has been idle f: 
over a year, is being prepared for the resumpti 
of work. 


The Wausau Novelty Company, of Wausau, Wis 
has been formed, with a capital stock of $30,00/ 
The company will manufacture all kinds of tos 
furniture. 

Wilbrod Baril and Zotique Corbeil have formed 
partnership as manufacturers of doors, sash¢ 
etc., under the name of Baril & Corbeil, at Mont 











arms, the vertical arms, and the boss. The 


patent for improvement on this machine was 


real, Can. 
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The town of Parkhill, Canada, lately lost their 
own Hall, and all their fire appliance. Have now 
secured a steamer and hose, and agitating a system 
of water-works. 

The Standard Wheel Company has been incor- 
vorated at Louisville, Ky., to acquire patent rights 

f Albert. Blackman for manufacturing scales; 
ipital stock, $1,000,000. 

Edouard Cavanagh and Joseph V. Mongeau have 
ormed a partnership as manufacturers of washing 

,achines, etc., under the name of the Cavanagh 
Mongeau Company, at Montreal, Can. 

A corporation named the Neponset Steel Casting 
ompany has been recently organized, and has 
urchased an extensive established plant at Nepon- 

t, Mass., which will soon be in operation. 

The Torrey Roller Bushing Works has been or- 
inized at Bath, Me., for the purpose of operating 
brass and iron foundry, and carrying on a general 
sanufacturing business, with $60,000 capital. 

The Ronald Steam Fire Engine Works, Brussels, 
anada, are putting in some new iron-working 
ools, and will add a new addition to the factory. 
hey are now manufacturing all kinds of fire ap 

pliances. 

J. F. Rinker is endeavoring to organize a stock 
ompany to operate the foundry and machine 
shops of Wm. Shower, of Manchester, and Wm 

Gilbert, of Westminster, Md., which propose to 
onsolidate. 

The J. A. & D. P. Cooper Co., recently incorpo- 
ited, of Struthers, O., are increasing an old plant, 
idding a building 35x70 feet. They will need a 

iner, mortiser and tennoner. Carriage gearing 

s their product. 

The Frank H. Clement Co., Rochester, N. Y., has 
ssued a new and enlarged catalogue of wood- 
working machinery. The catalogue is finely illus- 
trated, and very completely describes the machin- 

ry built by the company. 

It is reported in Newark that an electric railroad 
from that city to Caldwell, via Bloomfield and 
Montelair, will soon be built by the New Jersey 
rraction Company, and that the project will meet 
with a in Montclair. 

James S. Kirk & Co., of Chicago, have commenced 
the erection of a soap factory at Rhinelander, Wis. 
it will have a capacity of 14,000 boxes of soap per 
day, and will use 7,000,000 feet of lumber a year. 
There will be 1,200 men employed. 

Geo. P. H. Rector, Frederic Speed, H. C. McCabe 
and Marye Dabney have incorporated the Hill City 
Street Railroad and Electricity Company, to erect 
electric light and power plants, ete., at Vicksburg 
Miss. The capital stock 1s $100,000. 

Tne Bickford Drill Company, of Cincinnati, Ohio, 
have issued some new pamphlets describing their 
new upright and radial drill presses, and their 
boring and turning-mills. These pamphlets will 
be sent to any address on application. 

A St. J. Newberry, Chas. S. Powell and E. W.S 
Neff have incorporated the Richmond Ice Com 
pany at Richmond, Ky., for the purpose of manu- 
facturing ice, and with a capital stock of $25,000. 
This company has plant and is simply incorporat- 
ing 

The rolling-mill at East Chicago, Ind., formerly 
run by the National Forge and Iron Company,which 
failed a year ago, will be put in operation by anew 
company. Mr. Frank B. Felt will be retained as 
general manager, and Mr. Robert Ross as superin- 
tendent. 

Assemblyman John J. Dupuy and others are 
forming a corporation for the manufacture of 
baseballs and such other material as belongs to 
the national game. The company Will have offices 
in New York, and Rutherford, N. J., with agencies 

different parts of the country. 

Heywood Bros. & Co are laying the foundation 
ora three-story brick building in Gardner, Mass. 
The box shop and a portion of the bleaching build- 
ng will be incorporated into the new structure, 
which is to be used in part for the manufacture of 
vheels, springs and axles for baby carriages. 

On Monday last work was commenced on the new 
Bessemer steel-mill at McKeesport, Pa., for the 
National Tube Works Company. The new build- 
ng will adjoin the firm’s blast furnace plant. The 
nill is expected to be completed and running by 

e first of next June, when it will employ from 500 
fo 1,000 men. 

Messrs. Alph. Bayard, Arthur Yale, Ferdinand 
Bayard, Alfred Montreuil and G. V. Ducharme 

ll apply for letters patent incorporating them 
nder the name of the North America Mining Com- 
iny, with a capital stock of $200,000, The princi- 
il place of business of the company is to be in 

Montreal, Can. 


Che United States Projectile Company, of Brook- 
n, N. Y., are so driven with work that they have 
aced the order with the Berlin Iron Bridge Com- 
any, of East Berlin, Conn., for an addition 240 
et long to their present building. The addition 
vill be entirely of iron, from the designs of the 
serlin Company. 


Daniel McDuff, of the new firm of Whitney & Me- 
luff, who recently returned from a trip to Scot- 
ind, on which he went to purchase machinery for 
he prospective flax-thread-mill at Millbury, Mass., 
snow arranging for the reception of the new ma- 
hinery, which he hopes to have in operation in 
bout two months. 


The National Sugar Refining Company has been 
incorporated at Trenton, N. J., 
f $750,000. 


with capital stock 
The company will commence business 








on $445.000. Benj. H. 
thaniel Tooker and John Hawley, of 
are among the incorporators. 
refine sugar and manufacture 
City. 


East Orange, 
The company will 
syrups at 


The National Sugar Refining ¢ 
incorporated at Trenton, N. J., 
of $750,000. 
on $445,000. Benjamin H. Lowell, of New York, 
Nathaniel Tooker and John S. Hawley, of East 
Orange, are among the incorporators, The com- 


‘ompany has been 
with a capital stock 


pany will refine sugar and manufacture syrups at lat 4.60¢. 


Jersey City. 

The new shop of the Carpenter Steel Company, 
at Reading, Pa., has been completed. The main 
building is 90x300 feet. 
engines of 500 and 300 horse-power, 
furnadées, 18 converting furnaces, 22 heating fur- 
naces, and 5 large double puddling furnaces. The 
company has large contracts from the government 
for Carpenter steel projectiles. 

R. Dennis & Sons, London, Canada, are building 
a new brick factory, with a 40-foot frontage, on 
King street, by 60 deep, three stories high. Their 
old premises were found too small for their largely 
increased trade. They are going to put in a nickel- 
plating outfit and add new machinery, for the 
manufacture of iron work and iron fencing, in 
addition to their other lines of work. 

Foundations have been laid at Mansfield, Pa., 
for the new cold-rolled steel plant of the Superior 
Cold-rolled Steel Company, which has just been 
chartered. The plant, which at first will consist of 
one hot and one cold set of rolls, will be in opera- 
tion by November. The product will consist of 
steel of the quality requisite for keys, 
door-platings, etc. The company has a capital 
stock of $100,000. Henry J. Williams will be the 
active manager. 


spoons, 


The consolidated firms, the Chase Elevator Co., 
of Fall River, and the Manton Windlass Co.. of 
Mansfield, Mass., have taken the old wharf proper- 
ty of the Mechanics Machine Co., at Warren, Conn. 
fhe property, which wag not in use for several 
years, consists of brick andstone buildings, which 
have been adapted to the building of elevators, 
windlasses, capstans and steering machinery. The 
main shop is 250 feet long, and contains a total 


floor spaee of 25,000 square feet. 


The destruction by fire of the Whitney Woolen 
mills at South Royalston, Mass., threw nearly 200 
hands out of work. It was feared that Col. Whit- 
ney, who is in feeble health and advanced in 
years, would not attempt to rebuild, but it is now 
reported that his son, George Whitney, and Mr. 
Phillips, of Fitchburg, who are associated in the 
business, are ready for animmediate re-building on 
a larger scale. The new factory will probably be 
made onthe south side of the river, nearer the rail 
road track. 


F. H. Cathcart & Co. is the name of a new firm 
which is opening a machine shop at Nos. 2925 and 
2927 Ridge avenue, Philadelphia, Pa., for the manu 
facture of portable drilling and reaming machines, 
and other mechanical specialties, the invention of 
Mr. Cathcart. The latter has until recently been 
master machinist at the Pencoyd Iron Works, 
Pencoyd, Pa., under the general direction of its 
mechanical engineer, Mr. J. C. Christie, whose 
name is familiar to readers of the AMERICAN MA 
CHINIST aS an Oid correspondent. 


The final organization of the Beman Automatic 
Oil Can Company (Lt’d) has been consummated. 
Several Meadville (Pa.) and Greenville (Pa.) gentle 
men are assuciated with the new enterprise. The 
factory will be located in Meadville, Pa, and will 
soon be in operation. The can contains no pump, 
valves or other mechanical devices whatever, and 
is very simple, having for its special feature the 
filling of lamps automatically, without overflowing 
or spilling the oil. The company intend to manu- 
facture all sizes of cans, from one to five gallons 


each. * 


Col. Albert A. Pope, president of the Pope Manu 
facturing Company, has bought a controlling in 
terest in the Hartford Rubber Works at Parkville, 
Conn. He has also been chosen president of the 
company, and plans have already been made to ex 
tend the works. About 170 hands are employed, 
and the output of the establishment was nearly 
$500,000last year. A large proportion of the pres 
ent business consists of the manufacture of bi- 
cycle tires, pneumatic, cushion and solid. The 
change of control will not make any changein the 
business. 


The new town of Elwood City, Shenango Valley, 
-’a., is to have a rolling-mill. The contract for the 
erection of four complete 22-inch mills has been 
awarded to the Leechburg Foundry and Machine 
Company by the Elwood Steel Company. These 
four mills will be divided into two trains of rolls, 
each train consisting of four stands of rolls. The 
mills wiil be equipped with all the latest improve- 
ments, and will be specially adapted for rolling 
heavy sheets. The same firm also kas received a 
contract from the Cincinnati Rolling-mill Com- 
pany, of Cincinnati, 0., for the erection of two 
complete 22-inch sheet-mills of heavy pattern. 





Machinists’ “Supplies and Iron. 





New York, September 17, 1892. 

Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $15 to $15.50; No. 2, 
$14 to $1450; Gray Forge, $13 to $14. Southern 


Howell, of New York, Na-| 


Jersey 


The company wili commence business | 


| the quotations are still 20.25¢. 


aaa 
The plant includes Corliss | 
3 annealing | 


Scotch Pig—Coltness is quoted at $21 
for Eglington. 

Antimony—The market is dull 
he quote L. X.. 1034c. to Iic.; 
12¢.; Hallett’s, 10l4e. to 104e. 

Copper—1 he market is dull Second-hand lots 
of Lake Copper have sold at 11%c., but similar 
offers are scarce. The tendency is downward. 
Casting Copper is held at 108gc. to Ile 

Lead—The market is inactive. Local lead is 
offered at 4.15c.. with buyers at 4.95¢ 

Lard Oil—Prime City is quoted at 62e. 
| Western on spot at 61e. 

Spelter—Some business is reported at 4.65c. for 
| New York delivery; some brands may be bought 


> and $20.25 Wanted—Position as superintendent or foreman 
of machine works, ten years experience, or shop 
on contract. Adcress Experience, AM. MACHINIST. 
Wanted—Sit. by a prac. exp’d blacksmith. 
tomed to all kinds of mee 4. for 
3 years’ exp. at tempering 


irregular. 
1134¢. to 


and 
Cookson’s, 
accus 
g’'g & tool dress'g: 
Temperate, Am. Macn. 

One mechanical draftsman wanted at once. None 
but strictly first class, with the best of references, 
need apply. Hydraulic Works, South Brooklyn 

An Eastern man, with long experience as machine 
to 68¢c.; | designer, foreman and supt.. desires similar 
tion in or near Chicago. Box 85, Am. 

Wanted—Three planer hands, 
2 floor hands, all first-class men. 
gine Works, Sioux City. Iowa. 


Wanted—Two good machinists and two molders 
for dry and greensand molding. Apply or address 
to Kenney & Co., Scottdale, Pa. 

Wanted—Foreman tor large 
New England: good opening tor a first-class man 
Address Box 90, AMERICAN MACHINIST 

A practical machinist, who has had 30 vears of 
experience in the manufacture of all kinds of bolts. 
} nuts and mach’'y, and who has been superintendent 
in bolt works for a number of vears, desires a simi 
lar position, Box 86, AMERICAN MACHINIST. 

Wanted—An active, intelligent man for foreman 
of machine shop, NY. City, employing about 20 
hands: must be strietly sober and thorough ma 
chinist, and experienced in marine work and gen 
eral machinery. Address, with full particulars as to 
age, exp., and Wages expected, Box 91, AM Macu 

Wanted Immediately— Mech. draftsmen with ex 
perience in mining, milling. smelting and concen 
trating plants. Also metallurgical engineer. — 
mech. Knowledge and shop practice. to take charg 
as ass’t eng.; also steam eng.: thoroughly posted in 
| all classes of Corliss eng. designs, pumps and hoist 
ing plants, to take ¢ hargeasass’t S¢ nd refs ,exp., 
& salary wanted, to Fraser & Chalmers, Chicago, Ill. 


posi 

MACHINIST. 

s lathe hands, and 
Sioux City En 


Tm—The market has a weaker appearance, but 





+* WANTED * nt tirs-class man 
Situation and Help” Advertisements only iia 
wilt this head. Rate 80 cents a line for each inser 
tion. Seven words make a line, and the address as 
desired to —— should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 
Wanted —Agentsin every shop for machinists’ fine 
tools, sliding calipers, ete. E.G.Smith,Columbia, Pa 


Wanted—Position as foreman boiler maker; ref- 
erence furnished. Foreman, Am. MACHINIST. 

Machinist and draftsman, 15 years’ experience, 
wants pos. as foreman. A. B.C., Am. MAcH. 

Wanted—First-class mechanical draftsmen. <Ad- 
dress Box 82, AMERICAN MACHINIST. 











Wanted—Good machinists. Address, stating ex- 
perience, The Goulds Mfg. Co., Seneca Falls, N. Y. 


Draftsman wants position at once. Box 89,| Wanted—A man to take foremanship of the beam 
AMERICAN MACHINIST. | and wrought-iron department of an old-established 
c : ; | architectural iron factory. Will have full charge ot 
Wanted —Sit. by 1st-class mechanical draftsman, | from 10 to 25 men. Must thoroughly understand 


experienced designer. 
Wanted —Position by exp'd diaftsman, N. Y. 

references furnished. Box 73, Am. 
Swedish tech. designer, age, 

mach’y or shipbuilding works. 


Box 88, Am. MACHINIST. iron stair work and structural work generally. 
Must be able to do his own shop detailing. Must be 
aman of executive ability. and competent to 
manage workmen economically. Young married 
23, wants pos. in| Man preferred. A permanent situation to a man 
Hugh, Am. Macn, | Who understands his business, and aims to excel. 
Address at oncés giving age, experience, and 

Mechanical draftsman desires change of position. | amount of salary expected, Hetherington & Berner 
Address B. 8., 226 East 1sth Street, New York. | 19-27 N. South Street, Indianapolis, Ind. 


Seseseses5e2 


City; 
MACHINIST, 








Sree eee ese ses e se SeSeSce 


Bradley Hammers. 


If you plate, draw. square. taper, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY HAMMER will soon pay for itself, 
other similar tool. Send for circulars. 

















BaRDons AOLIVER i 
Crevetano, One 





by what it will save over any a 
BRADLEY & COMPANY, Syracuss, N. Y. uy 
es pL LR elle el ele el ell ellis ieiripiripibitip inte ed is} 
Meet all requirements more 
ACK N FY fully and satisfactorily than 
INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 
A M M FR TH WRITE FOR CATALOGUE TO 
20 Johnson St., CLEVELAND, 0. . 
Telling how to Erect, Adjust and Run the 
principal Steam Engines in Use in 
the United States. 
By ROBT. GRIMSHAW, M. E., 
18mo, RED CLOTH, - - - $2.00. 
COMBINATION INSIDE MICROMETER CALIPER AND DEPTH GAUGE. 
Agents wanted. J.T. SLOCOMB & CO., PROV., RL 
SS 
PULLEYS « CLUTCHES. 


any other of its competitors. 
BRASS-WORKING TOOLS. 'FHGINE RUNNERS’ CATECHISM. 
John Wiley & Sons, - New York. 
THE D. FRISBIE CO., 











» PRICES on APPLICATION 





SPECIAL MACHINERY, 


SCREW MACHINES. 


WANTED 


By an English Engineering Firm, a good Invention 
to work on Royalty. State full particulars to 
XX, THE INTERNATIONAL NEWS COMPANY, 
5 Breams BuILpINGs, 























Chancery Lane, London, England. 114 LIBERTY STREET, - NEW YORE. 

7 

| BETTS MACHINE CO., 
WILMINGTON, DEL. | 
7, MACHINE TOOL BUILDERS, 

i : IMPROVED PATTERNS ! LATE DESIGNS! 

ASBESTOS CEMENT FELTING, - 









FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 





brands of good quality are obtainable at $14.25 to | 


$15 for No. 1 Foundry; $13.50 to $14 for No. a3] 





and $12.75 to $13.50 for Gray Forge. 


Steam Pipe and Boiler Coverings in any part of the 
| Cuties States. 


A.W. JOHNS MANUFACTURING CO, 


87 Maiden Lane, NEW YORK. 





87 MAIDEN LANE, 
wEW YORE 
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Wanted—By pattern maker, exp. and reliable, 
steady pos. and good class of work: would take pos. 
in tech. school as instructor in pattern making and 
fine wood-work. Robert Rockwell. Lynchburg, Va. 





1s MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
85 cents per iine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded, 


Cheap 2d-hd lathes & planers. 8S. M. York,Clev’d, O. 

Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 

Presses, Wire Form’g Mchy. Am.Tool Wks,Clev,0. 
Bolt Cutter Heads a Spec’y. Am. Tool Wks., Clev.,O. 

Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 

Engines, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St., N. Y. 

Designs perfected; drawings, patterns and ma- 
chines made to order. S. Carey, 17 Broadway, N.Y 
Special machinery designed and built. C. F. 
Langston & Co., 70 N. 4th St., Philadelphia. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Design & superintendence of mach’y. Drawings, 
etc., made. Claud Mantle, 598 E. 134th St., N. Y. 

For Sale—Dynamo and 8 16 C, P. Lamps, with 
sockets; new. 1214 Market Street, Meadville Pa. 


Wanted—Hardware specialties to build. Send 25 
cents for ** Eureka Knife and Shears Sharpener.” 
W. A. Smith & Co., 227 Eddy Street, Providence, R. I. 

For Sale—Saunders’ 12” Pipe Cutting and Tbhread- 
ing Machine; cuts from 4 to 12’. Used but little 
and as good as new. Address Box 87, AMERICAN 
MACHINIST. 

Bound volumes for 1891. Weare now prepared 
to take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MACHINIST, 203 Broadway, New York. 

We will pay 25 cents each for copies of the 
AMERICAN MACHINIST Of December 25, 1886, issue ; 
must be unsoiled and in good condition. AMERI- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 

Special. experimental or other light machinery 
manufactured. Best equipped shop in the West for 
fine work. Manufacture one of the best hollow 
spindle bench lathes for the tool room or for manu- 
facturing. Write us. Moseley & Co., Elgin, Ill. 

For Sale—Stock in large iron manufacturing busi- 
ness, together with official position at fair salary, 
in a town of 40,000 inbabitants ; good reasons for 
selling. Will take cash or good property. Address 
Box 84, AMERICAN MACHINIST. 

The undersigned have decided to confine them- 
selves exclusively to the manufacture of their auto- 
matic engine. and offer their patterns and general 
jobbing trade for sale; jobbing trade amounted to 
$93,000 the last twelve months; a splendid chance 
tor a good mechanic to start in with a permanent 
and good paying trade. Address J. H. McEwen 
Mfg. Co., Ridgway, Pa. 





MACHINE TOOLS 


IN STOCK. 
LATHES. 


All sizes of FLATHER. 
= “* BLAISDELL. 
FIFIELD. 
One each, 14’’x6' and 24’x12’ Fircupura. 
One 78''x15' SELLERS. 


PLANERS. 
All sizes of Wuircoms. 
‘SS. ATER. 
One each, 30''x8’ and 36''x8' PEASE. 


DRILLS. 
All sizes of PRENTICE. 
<< 6S ‘BLAISDELL. 
One 5’ CINCINNATI RADIAL. 
One 8’ NEWTON SLOTTER. 
All sizes of HENDEY and GouLtp SHAPERS. 


WRITE FOR PRICES. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS, 
CHICAGO BRANCH, 12 and 14 South Canal Street. 


SECOND-HAND AND NEW MACHINERY. 


HAND. 


1 Head. 


“é sé 





10 ft.x10 ft.x16 ft. Planer. 
72 in, x48x30 ft, 3 Heads. 

72 in. x48 ft.x21ft. do 3 Heads, Detrick & Harvey, new. 
62 in.x48in.xl7 ft. do 1 do 

54 in. x42 in x24 ft. do ? do 

46 in. x33 in. x30 ft. do 2 de 

42in x42in.xl6ft. do 2 do 

39in.x36in.xl2 ft. do 1 do 

36 in x38 in.x8 ft. do Poweil Al. 


30 in. x30 in.x7 & 8 ft.do 1 Head. 

26 in. x26 in.x6 ft. do 1 do 

25 in. x24 in.x6 ft. do 1 do 

22 in.x21 in.x6 ft. do 1 do 

50in.x30 ft. Bed Triple Geared. New Engine Lathe, 
42in.x17 ft. do Al do 


36 in. x24 ft. 
30 in, x28 ft. 


New Haven do lo 
D. W. Pond Shafting Lathe. 
1 





32 in.xl2, 14, 16, 18 ft. Bed. New Engine do 
28 in.x12, 14, 16, 18 ft. do do do do 
21 in. x10, 12 ft. do do do do 
20in.x 74 & & ft. do 2d Hand do do 
ISin.x 6,7 & 8 ft. do New & do do do 
17in.x 8 ft. do do do do 
16in.x6 & 8 ft. do do do do do 
15in.x 6&8 ft. do do do do do 
l4in.x 6 ft. do do do do do 


Car Axle Lathe, Bement. 

9 & 12in. Stroke Slotters. 

15, 16, 18, 46 in. Crank Shapers 

20, 24, 26 & 30 in. Geared Shapers, 

20, 22 24, 28, 30 & 36 in. Drills. 

Bolt Cutters, 

2 Garvin No. 4 Millers, Al 

1 Brainerd No. 8 Miller, Al 

Medart Shaft Straightening Machine, up to 4 
2 in, Sellers Hyd. Wheel Press. 


GEO. PLACE MACHINE CO., 


120 BROADWAY, NEW YORK. 


SAW TABLES 


FOR 
PATTERN 
MAKERS. 


{ROYLE MACHINE 
WORKS, 


PATERSON, N. J. 


6 inche 


L 











LOOK AT THESE BARCAINS IN 


SECOND-HAND MACHINERY. 


ENGINE LATHES. 


26 in. x 8 ft. Blaisdell, raised to 36 in., Com- 
pound Rest, rod fee). In good order. 
16 in. x 6 ft. Hatfield, Kise and Fall Rest. Good as new. Cheap. 
15 in. x 6 ft. Blaisdell, Rise and Fall Rest. 5 in. 
three Jaw Universal Chuck, fitted, Lathe 
Tools. 
20 in. x 6 ft. Bullard Turning Lathe, Plain Rest, 
Taper Attachment. 
12in. x 4ft. Reed, Back Geared Turning Lathe, 
Rise and Fall Rest. 
PLANERS. 
42 in. x 36in. x 12 ft. Gleason, one Head on Rail, Good as new 
30 in. x 30 in. x 8 ft. Hewes & Phillips, one Head 
on Rail. A fine tool. 
% in, x 24 in. x 5 ft. Whitcomb. ; 
MISCELLANEOUS. 
24 in. Sliding Head, Wheel and Lever Feed. 
Quick Return Drill Press. 
6-Spindle Garvin Drill Press. 
4-Spindle Pratt & Whitney Drill Press. 
16 in. Hendey Geared Friction Shaper. 
9 in. Gould & Eberhardt Crank Shaper. 
Two Pratt & Whitney Lincoln Millers. 
2-Spindle Ames Profiler. 
One Merritt Back Geared, Heavy Miller, Over 
hanging Arm, 36in.x 12in.Table, 4 ‘T” Slots. Good order. 
20 in. x 6 ft. Bullard Chucking Lathe, Back Geared, 
Automatic Turret with Power Feed. Al condition 
No. 3 Cincinnati Universal Miller, Rack Cutting 
and Vertical Attachments, lot of Cutters. Good as new. 
15in. x 7 ft. Square Arbor Fox Lathe, Chasing 
Rar, Set Over Tail Stock, Compound Slide 
Rest and Chuck. Good order. 
Nearly 500 other new and second-hand tools in stock. Write 
or full list and prices. 


THE GARVIN MACHINE COMPANY, 


CANAL AND LAIGHT STs., New YORK. 


Good order. 
Al condition. 


Al condition, 


Good as new. 
Good order. 


Good as new. 
Good as new. 
Al condition. 
Good order. 
Good order. 
Good order. 
Good order 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





PITTSBURGH. 
Cuicaco 
New York 


MILLING CUTTER BLANKS 


OF THE FINEST STEEL, 


ANNEALED. 








FOOT 


AND 


POWER 


for ELECTRICAL and EXPERIMENTAL work 
for TOOL-MAKERs, GUNSMITHS and GENERAL 
MACHINE SHOP WORK. 
superior in construction. 
market, quality considered. Write for Catalogue 
and Special Discounts to 


THE SEBASTIAN-MAY CO., 
SIDNEY, OHIO, U.S. A. 


LATHES 







Elegantin design and 
The cheapest in the 


h 


vt 








BOLT-CUTTING, NUT-TAPPING AND 
PIPE-THREADING MACHINES, 


DRILLING MACHINES, for Hand and Power Use. 


MANUFACTURED BY 


WILEY & RUSSELL MFG. CO., Greenfield, Mass. 
SEND FOR NEW CATALOGUE. 


ee 





CATA 





Modern Design. 
Valuable Features. 


LOGUE FREE. 





43 


ENGI 





& 45 Central Ave., Cincinnati, 0. 


Manufacturers of Foot and Power 


NE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





MACHINE TOOLS. 


New and Second-hand (In Stock.) 


Milling Machine, Universal. 
pie bee Back Geared and Arm. 
Plain with feed (small.) 
Lincoln pattern. Good order. 
= Brainera No. 8. Al order. 
Screw Machine, No. 3 with 15-16 hole, Bk. Geared, Auto. feed. 
te complete with Ck.and Tools, Jones & Lamson. 


Improved style. 


“ “ “ 
“ “ 


bad ” No. 5, with 1 3-8 hole, Chasing-bar. Good 
order. Brown & Sharpe. 

” “ No. 5, with 1 3-8 hole, Chasing-bar and Auto. 

= te Chuck Good order. Brown & Sharpe 


No. ll, with 2 1-8 hole, Clutch Gears, Turret 
Feed, Chasing-bar, and complete with Chucks and Tools. 
Alorder. Jones & Lamson. 

Profiling Machines, 2 Spindles. Good order. Pratt & Whitney. 
Die Sinking Machine. Alorder. Pratt & Whitney. 


Gang Drills, 3 Spindle. Good. Garvin. 
- Sensitive, 3 Spindle. Slate 
- 4 Spindle, Al. Pratt & Whitney. 
Upright Drill, 24 in., complete Good. Ames, 


Radial Drill. 60 in., complete 
Shaper, 9 in. stroke. 

“43 l4 in. stroke, latest pattern. 
15 in. stroke, crank motion, 
24 In. stroke, triple peared 
Gear Cutter, 36 in. Good order. Low price. Gou!d’s. 
Centering Machine, 4 in. Good order. Whiton’s. 
Slotter, 8 in. stroke, Modern style. Good order. 
Upright Boring and Turning Mill, 38 in. swing. 
Bolt Cutter, 14 in. Good order. Sellers. 
Pipe Machine 4in , complete with dies. Good order. 
Pulley Machine 60 in., for turning, boring and facing. Al 
Boiler Rolls, 8 and 10 ft. Improved style 
Riveter. 60 in. with hoisting rig. Good order 
Punch Press, Stiles pattern, No. 3. Al order. 
Engine Lathes, all sizes, 13 to 60 in. swing. 
Planers, all sizes, 16 to 48 1n swing. 
Drills, all sizes, 20 to 36 in. swing. 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


SOFT GRAY IRON CASTINGS. 


From \% oz. to 1000 Ibs. 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS 


CANANDAICUA, N. Y. 


Improved style. 
Good order. Gould. 
A Fitchburg. 
Improved style. 


SUCCESSOR TO 


E. P. BULLARD’S 


N.Y, Mach’y Warerooms, 





Small Castings a | 





CONDENSER 






AND ENGINEERING CO. 


92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMF 30VED 


SURFACE CONDENSERS. 


ALSO SUCCESSORS TO THE 


Colwell Iron Works. 


Machinery for Sugar Plantations and Refiner- 
Vacuum Pans, Double and Triple Effects, 
Blowing Engines for Blast Furnaces. Iron 
Heavy Ma: 





| &c. 
‘and Brass Castings for the Trade. 
chinery a Specialty. 


R. MUSHETS 


SPECIAL 
AND 
TITANIC. 


STEELS. 


STEEL.” Greatly increase your speeds and f 
the work you turn off with that done by any other known Steel. 
This will make the first coat of ‘‘ Mushet’s”’ 1 


11 & 13 Oliver St., 


How to get the best results with ‘*R. MUSHET’S SPECIAL 
; then compare 


ook insignificant. 


B. M. JONES & CO., 


Sole Bepresentatives in the United States. 
BOSTON, MASS. 
143 Liberty St... NEW YORK. 





DRILLS, 
DIES, &c. 





FOR 
Toots, | ALL KINDS IN STOCK. 


Manufactory, SHEFFIELD, 





ENG. 


Chief Am. Office, 91 JOHN ST,, N.Y. 
WM. JESSOP & SONS, LD. 











SEND FOR CATALOGUE. 


ORCESTER MACHINE SCREW CO. 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 





SMO 


STE 


Trott. 


OTH COLD DRAWN 


ES 





JohnS.Leng’s Son & Co. New York. 


VANDERBEEK’S 
TRADE MARK. 


—Ownr 


MILLING MACHINE. 
FIVE STYLES 
THE STATES MACHINE CoO., 
HARTFORD, CONN. 





W. C. YOUNG MPG CO., ’Stssciisee ot 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETS. 








enero. 
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PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 


A. J. WILKINSON & CO. 


Box 3600, 


BOSTON, MASS. 


SEND FOR CIRCULAR. 








ridgeport Machine Tool Works 


JATHE 





| LA BULLARD. PROPR=BRIDGERORT. CONN. 
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NICHOLSON FILE COMPANY, . 


PROVIDENCE, R. I. 








LAT Ta pei 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


“BERLIN IRON BRIDGE CO, 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


BURB K, FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 








CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L, WILCOX, Treasurer. 








The above illustration is taken direct from a photograph, and shows the construction of an Iron Building 
designed and built by us for the Putnam Machine Co., at Fitchburg, Mass. The building as 
designed and constructed was for the purpose of assembling a large planer which they 
were building and wished to assemble outside of their shop and under their yard 
crane. The roof is arranged with a sliding shutter. which is opened 
and closed by cords from the inside. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


CLOUCGH’S 
Combination Gear Cutters. 


One pair cuts a pitch from 12 to a 
rack, inclusive. Of variable shape and 
inte rehangeable. These cuttersare kept 
in stock and orders filled promptly. 
special cutters and sizes made to order 
promptly. For descriptive circular, 
prices and discounts, address 

R. M. CLOUGH, 
TOLLAND, CONN. 


FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WooDcocKE CLUTCH 
Simplest and bestin the world. Address 

















| On Wood 
Overhead Beams. 





- i 
TRAVELING CRANE, 


CAPACITY, 3,000. 


PRICE OF MACHINE, - - $100.00. 
Timber, Bolts, Track Iron for overhead frame, 11.50. 


Send for Illustrated Cireular, giving full details. 
ALLENTOWN FOUNDRY & MACHINE CO., 


T. SHRIVER & C we Gea ALLENTOWN, PA. 














Amateur’s Size, Machinist’s Size, 


9) Taking anything from No. PRICE. 
§ to 1 inch inclusive. : vs ast oenvame 23 in. 7 
Price ...........+...$5.00 Die eS. 
4(withscrews)2 “3 “ 382 

Patented Dec. 25, 1877. se Sa 4 





IF YOU WILL babe | lay TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 
These goods are for sale by CHAS. CHURCHILL & CO.,, L’t’d. 21 Cross St., Lordon, England. 


Ls.and, Favwcovtn & Morrow Co 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MICH. 


FITCHBURG MACHINE WORKS, 


THE CELEBRATED 

















MANUFACTURERS OF 


FITCHBURG 3 Nis ENGINE LATHE 
AND OTHER ee METAL-WORKING MACHINES, 
SEND FOR yw Horizontal Boring and Drilling FITCHBURC, 
CATALOGUE E. MASS. 





THE INGERSOLL MILLING MACHINE CO., Rockford, Ills, U. 8. A. 


SLAB MILLING MILLING CUTTERS, 
MACHINES 36 in. ANY WIDTH OF FACE, 


Square, very heavy ANY DIAMETER, 
and powerful. FOR 


SPECIAL MILLING MILLING STRAICHT 


MACHINES FACE OR IRREGULAR 
Designed and Built. SHAPED WORK. 





Pat. Dec. 24, 89. 


PLAIN and 
UNIVERSAL 


ILLING 
AGHINES 


of approved de- 
sign and high 
grade workman- 
ship. 





SWIVEL BASE, 


OFFSET JAW VISE. 


adapted 
for drill press work 
where chucks cannot 
be used, and equally 
good for special or 
regular bench work. 
™ Send for catalogue 
of full line of the most 
simproved designed, 
anu best finished ma 
@chinists’, plumbers’, 
g,coach makers’ and 
KEMPSMITH pattern makers’ vises 
MACHINE TOOL CO., and small tools. 


Milwaukee, Wis. er MFC. Cco., 





Specially 








THE TOWNSEND FOUNDRY 4¥> MACHINE SHOP 


Machinery and Machinery RUFUS K. TOWNSEND, Prop. WE ARE FULLY EQUIPPED 
Castings TO BUILD 
; ALBANY, N. Y. 


OF ALL KINDS. LIGHT AND HEAVY 
or SPECIAL MACHINERY, 
PATTERN MAKING 


, AND WOULD BE PLEASED To 
And Job Work Desired. FURNISH ESTIMATES. 





Send for Cear Catalogue. 


ERIE, PA. 


TheAlmond Coupling 

















, 1 \ 
ALY SG x <> / \ aay LW, 7? 


Wee 


BUFFALO F 


xe 


SSUFFALO FORGE Co., BUFFALO, N. Y.- 


RGES. 


Lh SI LLB EB IP IIOP RG PIES EI EMAILS 





Px: 

Q AB 
Both hands to handle work. | @ A NEW quarter = 
Double capacity over old plan. | 4 quarter turn beteat ann 

SEND FOR CIRCULAR. |} bevel gears. 

BRADY MFG. CO. |; 5a 
2 ely 83 and 85 Washington Street, 

83 Washington St., Brooklyn, N. Y. BROOKLYN, N. Y. 

</ CHURCH’S 

Z Cans om? : DOUBLE and SINGLE SPEED INDICATORS. 





CHURCH & SLEIGHT, 109 FULTON ST., W. Y. 





BOSTON GEAR WORKS, 


35 Hartford St., Boston, Mass. 
WEA DQUARTERS fur GEARS, 


Send for 1892 Cata- 
eve 
AD logue. 80 Illustra’ 
poosreo” “om tions. Free. 


PLANERS, ep. 
DRILLS |; 


AND OTHER 


F. J. SCHMITT : C0., 
IRON WORKING TOOLS. 
Before ordering send us a memorandum of 


h, | 
A Me rq 


COOKE & CO., | mig Stage 
{63 & 165 Washington St., NEW YORK. || we 




























THE FOX PATENT UNIVERSAL TRIMMER. 


Over 6000 in use. 


WORTHINCTON 
‘CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 


PHILADELPHIA, CHICAGO: 
ST. PAUL. 


ORICINAL 
- a3Aouamt 





Saves Time, Saves money. Three Sizes, Four 
Styles, from New Patterns. Wo Pattern Room Com- 
plete without Them. Send for Catalogue. 

Beware of Imitations, wo will prosecute all In‘ringomonts. 

THE FOX MACHINE Co., 
325 North Front Street, Grand Rapids, Mich. 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


ez Our New and Revised Catalogue of Practical and Scien 
tific Kooks, 87 pages, 8vo., and our other Catalogues and Cir 
culars, the whole covering eve ry branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


BOSTON, 
ST. LOUIS, 
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Established in 1874. Corner Lake & Kirtland Sts,, Cleveland, 0. 


CLEVELAND TWIST DRELA OO. 55 occ meee icen. tee 
“HOWE’S SPECIAL’ 


TOOL STEEL. 


HOWE, BROWN & CO., L’T’D, PITTSBURGH, PA. : 


$3 Jobn St., New York. 127 Oliver St., Boston. 228 Lake St., Chicago. 


GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH,, U. S. A. 





FOR THE 


Finest Work 


ESTABLISHED 1859. 








THE BUFFALO STEAM PUMP CO., 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


FOR ALL SERVICES. 
NEW YORK OFFICE, 76 JOHN STREE‘’ 


THE CANTON STEAM PUMP CO., ©4%u0™ 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 


ABSOLUTELY First Cuiass. 
Discounts and Terms on Application, 








2/eX Wax 2a 





m4 
1OxeXl2 





SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 


DRILL GRINDER. AMERICAN AND FOREIGN PATENTS. 


We refer to well-known men and establishments in 
the machine trades for whom we have done business. 
Epitome of the World’s Patent Laws and Statistics 

Sent Free on Application. 


F. W. BARKER'S PATENT AGENCY, 


(Registered English Patent Agent, according to Act 
of Parliament.) 


THE BENNETT BUILDING, 93-99 NASSAU ST., N.Y. 


Monument Chambers, King William St., London, B.C, Fngland. 











THE WASHBURN SHOPS, 
WORCESTER, MASS. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R, I. 


ADIA 
ADIA 
ADIA 
RILL 
RILL 
RILL 











cfs cE TERETE PRET TE TTT 


alate TILE MAGHINERY, 


WE MANUFACTURE 

A line of SKachinery 
for Tile Makers and: 
Potteries. 


Combination Crusher 
and Pulverizer. 























as Tile Presses with Steel : 
» Nuts and Screws. 


Pug Mills, En- 
an. fea) Caustic Tile Dies, 
&e. 







rirrry anit Eee ee xr 





Hetherington 
& Berner, 
INDIANAPOLIS : 
INDIANA. : 


A RAANAR EX EEEE SA EAE SEX EAREAEAEA EAA AIREAAIEX 
eeeearersusesy 


ENTIRELY NEw . 
PATENTED NOV. 3, 1891. 
From 3 ft. to 8 ft. Swing. 


Will be sent to any responsible firm on trial 


ADDRESS 
a Name Plates, cast under Pneu- 


pASsAic- a . + . 
New Youn Ornce matic Pressure inany Metal, a specialty, =| DIETZ GANG & CO C t 0 
nese 
ka an St nt 2 cents q.in. Better than Electrotypes, . 9 ey Incinna I, 


STUART’S PATENT = WEDGE COUPLING. 
NO KEYS NOR KEY SEATING. 


SENT ON TRIAL. 
Can be attached or removed in a few seconds 
» without injury to shaft or coupling. 
SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discounts and illustrated Price List of 
20 sizes. 


ROBERT J. STUART, 
NEW HAMBURGH, N. Y. 


BLAKE & JOHNSON, 
WATERBURY, CONN. 


OU} WIRE FORMING MACHINES 


WITH F. B. MANVILLE’S PATENT SLIDING FORMER. 


For making articles from the coil, of either round, half round, 
Ke flat, or square wire, similar in shape to those shown in the cut 
= herewith. Also similar articles made to order. 
Send samples of articles required, and mention quantity 
wanted, that we may quote prices for either machine or the 
goods, whichever may be desired. 












































\BLISS C0], 2 
S . = ° e 
(LIMITED. = s B 
\ 1 Adams St., 5a @ 
\. Brooklyn, Bp 
: Pea 
: "0 
“bh 
Pai 
HAMMERS, S a 
PRESSES, & 
THE HENDERSON MACHINE TOOL CO. 
SHEARS. MANUFACTURERS OF 
Po a Sheet Metal Presses, Shears, Tools, Etc. 
The Stiles & Machinists’ Shapers, Milling Machines 
Parker Press C0, __ AND SPECIAL MACHINES. 











SNOW STEAM PUMP WORKS, 
BUFFALO, N. Y. 


STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 
JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 


BUILDERS OF 


SPECIAL PUMPS GF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
Mine Pumps, SINKING PUMPS, PRESSURE 


Pumps, VACUUM PuMPS, ARTESIAN WELL 
PumpPs, POWER Pumps, ErTc., Etc. 













OUPLEX MINE PUMP. 


PENBERTHY AUTOMATIC INJECTOR. 


EFFICIENCY AS A BOILER FEEDER UNEQUALED. 
Efficiency Test of All Sizes, by J. F. Elsom, New Albany, Ind., Laboratory. 
~Suzz, - | 00 | A | AA|{ B | BB ~~ ‘DD | EE |_F | FF 


Per Cent. | een eee 
Efficiency. | 98.2 98.92 98.92, 9914 | 99.2 








7 | 99.2 | 98.17 | 98.98 | 94.98 








“The Efficiency, 9944 per cent., isa Phenomenal Result.” —Re port 
from Mich. University. : 
The Penberthy stands very high in average Efficiency.’’—J. F 


Esom. 
mY Range 20 to 150 Ibs. Pressure. Lift 20 ft. Automatic and re-starting. 


DOWKGAN @SWiiT, | NC ater ures” 


11 Murray St., N. Y. BOSTON. 


PENBERTHY INJECTOR CO., Mfrs., Detroit, Michigan. 
"Wy MACHINE TAPPING| (QOMPRESSION SHAFT 








[ee OUPLINGS. 
feland Tapping Attachment, W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 
BUILT BY OPEN-BACK ADJUSTABLE 
| HAMPDEN TOOL 60., , P p 

| HOLYOKE, -_ = MASS. ower ress 
adjustment os See Fereat 

Send for Circuler. Ineclined. 





For Cutting and Forming 


SMALL ARTICLES OF 


a = sao 





ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts., - BROOKLYN, N. Y. 








READY FOR IMMEDIATE SHIPMENT. 
Sizes up to 3’’in a short time. Ateuiactd 
hard as hardened tool steel all sizes 

above 4”. Write for prices and 
samples. 


GRANT ANT-TRIONION BALL C0, 


FITCIIBURG, MASS. 
ees esesesesese5e5e5e5e5e) 


LATHE 
Center Grinder 


For truing Hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg- 
ulated machine shop. 

Write for prices to 


Trump Bros. Mach. Co. 


Wilmington, Del. 








For all Anti-Friction Purposes. 
STEEL BALLS from 2” to 1” 


ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durab le 
Compact and Che ‘ap; also Portable Forges, Tuyere 
lrons and F« oun dry Blowers. 















NEW YORK. 











CONNERSVILLE, IND. 
.¢ TOWNSEND, Cen. Agt., ) 163 & 165 Washington St. 


COOKE & CO., Selling Agts., 


FOR SALE BY 


Chas, Churchill & Co. Ltd., 


21 Cross St., Finsbury, 
London, England. 





Please Mention This Paper. 





P.H.& F.M. ROOTS, Mfrs. : 


MN isl 
sa i ML a 
v 

















Se OO TP A See see Oe { J 
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Absolute Safety from Destructive Explosion—Highest Attainable Re ynomy of | 

Fuel Rap id Generation of Dry or Superheated Steam— Dur | bility —Low Cost of Main 


tenance — Fase of Tre insportation and G eneral Effic “- ‘ney are among the re antages 
possesse d by the “* Wharton-Harrison ” form of boile 

£end for Descriptive Pamrhliet— Drawings, Specitications, and Estimates promptly 
furnished for any amount of power from 4 H.P. 

State requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL. 

187 La Salle Street. 


NEW YORK, N. Y, 
41 Dey Street. 


THOS. it DALLETT & CO., 


York Street & Sedgley Ave., M.nufacturers of 
shasta: Portable Drills, Hand 


ATLANTA, GA, 
9 No. Pryor Street. 











Drills, Boiler Shell Drills, 
Light Drill Presses. : 


a 
ELECTRIC MOTORS 


Specially adapted for driv- 
ing Machine ‘Tools, Cranes, ¥ 
Elevators, t umps, Presses and 
other Machinery. 


ELECTRIC GENE- 
RATORS, 


For installation of Complete 
Power Plants. 
PORTABLE 


DRILLING MACHINES, 


MANUFACTURED BY 


Albert L. Colburn, 
No. 4 Wall Street, 
NEW HAVEN, CONN. 


Send for Catalogue. 























PUNCHING * SHEARING ING MACHINERY 


* BOILER MAKERS ROLLS. 3% 
Nw Doty Malena ©. 
cnicjrie_SE_ Wifey | 


th HOPPES Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Scale in Boilers. 
a Using any kind of water. Hard Sheet Steel Troughs. 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO, 


GRINDING 


























UNSURPASSED Weighs 42 Ibs. aa 
drills from 3 to 
ASA 144 inches diam- 


eter 


Runs with Steam 
—OoR— 


Jo: Compressed Air. 


REAMER. 


Will work in 
any position. 


PRICES ON 
APPLICATION. 


THE HORNER 
MACHINE CO., 














: . 1.6, TIMOLAT, | HOLYOKE: 
Nend for Girculan, G °° sewer” . 
Ih | 


American Standard Gauge & Tool Works, ! 

WILMINGTON, DEL. Wh Willer eho: baa'sey! 
Makers of Implements for | i | 
Standard Measurements. " | 


> 300 


52,3 


in U A 








WIDE AWAKE anp | 


PROGRESSIVE MACHINISTS 


eee always write for our Cata | 
JAS. A. TAYLOR & CO. log before buying | 


Too Ls. 
IT COSTS NOTHING, 
STANDARD TOOL CoO., 

ATHOL, MASS., U. S. A. 


THE NATIONAL 


Feed-Water 


HEATER.) 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 


Crescent Gauge. 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 











ap iia Ral de Aa al MTS 
GRAPHITE 

Plumbago 

BLACK LEAD 


‘ Ground and prepared in quantities from 4 















lb. toashipload. Lubricating Graphite a spe- £00,000 Horse power 
cialty. If youare at all interested in Graphite sold. Prices Low 
it will pay you to correspond with us, as dif- ; . 7 © 
ferent kinds are required for different pur Satisfaction universal. 


poses, All letters promptly answered. 


Jos. Dixon Crucible Co., 
JERSEY CITY, N. J. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 




























Shp i ye layer 


MANUFACTURERS OF Buk a caule- kw: 


LATHE and DRILL 922°". 


103. g 10 3- 


13 “ wis 
|e 15 1-4 ‘* 17 M 
18 ae 19 3-4 ** 
9 “ 1-3 * 
24 “ ox “ 


SEND FOR ILLUSTRATED CATALOGUE. 38 


"THE HORTON TATHE CHUCK.” 


MORE THAN 300 SIZES AND STYLES. COMPRISING 
. Universal Chucks, Independent 
<s= Chucks, Combination Chucks, 
y Of Every Description. Send for 52 page Illustrated Catalogue, 


/ The E. HORTON & SON CO., Windsor Locks, Conn., U. 8. A. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. 
in stock three sizes—8 inch, 10 inch and 12 inch, 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


dp CHUCKS|I00¢ PATENT cHUcKs, 


We make a specialty of geared scroll chucks in 
NEWREVERSIBLE JAWS diam’s below 12’,. For many uses a scroll chuck 
(DOVETAILED ) 


cannot be excelled. Ask at your dealers for our 
UFACTURED BY 


1884 Patent or write for our catalogue. 
THE HOGGSON & PETTIS MFG. Co., 


et. 190. NEW HAVEN, CONN. THE D. E. WHITON MACHINE CO., 
5 Oak St., NEW LONDON, CONN. 
POSITIVE DRIVING DRILL CHUCK. 


8. A. SMITH, 23 S. Canal St., Chicago, Western Agt, 
For either straight or taper Shank Drills. » 


Has the Holding SKINNER 


Power of Taper Socket C H lJ C KS 


together with all the 
Independent, Universal and Com- 


ie Geared Combination Chucks 















We now carry 











advantages of the com- 
mon Friction Chuck, 
bination LATHE CHUCKS. 
-——Also, DRILL CHUCKS. 


Write for Illustrated 
Price List and Discounts 

SKINNER CHUCK CO 
NEW BRITAIN, OONN. 


The NATIONAL. 


THE PRATT CHUCK CoO., 
Clayville, N. Y., U. S. A, 
INDEPENDEN', 
UNIVERSAL, 


COMBINATION. 





Send for CATALOGUE 








McGRATH’S PATENT 
Emery Grinding, Polishing 
ald Buting Machines. 


Phucks 


Bearings yielding or rigid at will Geenee st. Easiest tochange. Best finish, Reversible 
Wheels al Jaws (patented) giving 5changes inc luding every possible 
bak hee yo age ith, - desired position, NEW CATALOG UE, illustrate sd, sent 
s 
of diamond tool an i chilied Address 


free. Liberal discounts. Prompt shipme nt 
WM. WHITLOCK, MANUFACTURER, 


t i r " 
Urr, anc yp ddr the time 132d Street and Park Ave. ° New York ( ity. 


labor, and cutting away of 
wheels, otherwise wasted dn 
truing. Send for Catalogue. 


McGRATH & COLLINS, 
COHOES, N. Y. 


REDUCED PRICE. 


On account 
of the econo 
my resulting 





eae tm tg iene ta 


s ALUMINUM! § 


* COWLES ELECTRIC SMELTING & 
ALUMINUM COMPANY, 











from the 

manufacture Lockport, - New York, 

of our Uni Offer Pure Aluminum in Ingots, Slabs 
at lowest market 


versal Too] 
Grinding 
Machine in 
lots of 50, we 
are enabled 
to reduce the 
price materi. 
ally while 
adding to the 
efliciency of 
the machine 
by supplying 
all attachments. SEND FOR CIRCULAR. 


GISHOLT MACHINE C0., Madison, Wis. 


} NI Foor ha THE 


i yy 
Lhe 


Box 1008 


3 Y. 


Sheet, Wire and Castings 
ates. 


Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 
BOOB G2D HHT GH2VSH2VIHADW 


THE McNAULL 
UNIVERSAL RADIAL 


DRILLS. 


Newest and best in the 
market, 


09GB GSW Oe@ ]G2ege 
I @>G262Oo 











Furnished in five 
a 10-ft, 
Send for circulars 


_. MoNaull Mach, & Fay, 60 


RONCEVERTE, W. Va. 


sizes, from a wall to 


SWing 


poof €40 Circus 
NARARCANSETTMAC (0 


PROVIDENCE,R.I. 
















PRESSES, 

os PUNCHES, 
VALVES, 
PACKINGS, 
LATORS., 


] Watson & Stillman, Mfrs. 


204, 206, 208 and 210 E, 43d Street, 


PUM Ps, 
JACKS, 
FITTINGS, 
ACCUMU 








NEW YORK. 


Curb Press. 


Hydraulic Frame Bender. 
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- PUTNAM MACHINE COMPANY, American Gas Furnace Go. 
FITCHBURG MASS.,U.S.A. Vib? PRAELErS 

—— *  — GAS BLAST FURNACES. 
ORIGINAL BUILDERS STANDARD : Send for Catalogue. Estimates made f 
AND any zmecbanical operation requirin 


OF 


SEMI-STANDARD 
LATHES. 


PUTNAM 


AUTOMATIC ENGINES, & 





able temperature. 


No. 80 NASSAU STREET, 


NEW YORK. 








ESSN 





: eee UNIVERSAL RA 





For producing high 
grade work at low cost, 
designed and built 














to order. 
Maiucuxen & D’ Amour. 
Cor. John and Dutch Streets, O O S 
NEW YORK CITY. ; " 

~ rey 

BICKFORD > Drill and 
: SS Boring 

DRILL C0,, aw et > 

t | acing 
UPRIGHT °r —- | Harnischfeger il os 

. RADIAL Milwaukee, Wis. # Truck | 
UNIVERSAL Grinders. 
RADIAL DRILLS. a, 

Boring & Turn- Electric, 
: ing Mills. Steam and 

= 3 PIKE STREET, Hand 

CINCINNATI, O. Cranes. 








TRASK MILLING MACHINE CO., 


CEAR CUTTERS, 
Bevel, Mitre, Straight-Face, 


and Irregular Cutters 
OF ALL DESCRIPTIONS 


MILLING METALS. 
118 SOUTH STREET, BOSTON, MAss. 


ACHINER A, BEVEL GEARS, 


For Reducing aud Pointing Wire, @ | 4 
ESPECIALLY ADAPTED TO POINTING WIRE|E 















7 Cut Theoretically Correct. 
RODS AND WIRE FOR DRAWING. __ For particulars and estimates apply to 
For Machines or Information address the ty) HUGO BILGRAM, 


Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa, 


CIn\ NS 





KING WI’G COMPANY, 


ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 
“““" (CASTINGS .:. 
LICHT BRASS. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. \TALOGL CORRESPONDENCE INVITED. 


A. RK. 

















THE STANDARD TOOL CO., Cleveland, Ohio, 


ce - STRAIGHT-LIP_INCREASE TWIST ORL 


OLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS. 
“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 


HURLBUT’S / Patent Cui- 
__{_ ting-off and 

fe Centering 
Mach ne. 


Sizes, 2/”, 3/’, 4”, 6’, 6” 
MADE BY 
wuneey. ROGERS 


NE CO 
South Sudbury, Mass 
Chas. Churchill & Co., Li 
Agents, 21 Cross St., Cond 

England. 























A. FA L LK E N A U, 
11th Street & Ridge Ave., Philadelphia, Pa. 
MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC, 
Special Machinery designed and constructed. 


HOLYOKE, MASS. 


Manufacturers of 


— POST, 


- 








JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, ——— 
aL.KEY-SEAT SETTING GAUGE 


TOOLS peel UNIVERSAL SCREW-CUTTING CENTER 
AND J.WwYKE x CO TWIST DRILL GAUGE 


BosSTON, Mass. Send for LIS 


BRASS 
FOUNDERS 


=< Water tn fh, 
a stag mize, = Ttehbung, Mass. 














Bowsher’s BALANCING 


WAY 


FOR BENCH AND FLOOR USE, 8 SIZES AND STYLES, 


ENGINE CASTINGS 


6, 4, 4, 1 ano 2 HORSE POWER 
High Speed, Upright, Horizontal, Marine. 


ILLUSTRATED BOOKLET FREE A new idea. A time saver. A tool to take the place of 
® the de orien om pre aon it use fo or Salnameng oulleys, : ermaseres, 
P tte tary ene 
A. & WEED & cO., | 06- | 08 Liberty St., N. ¥, Way: ane ahatiod” Be 1 paid ma rd “spirit lev ~y aieaohed. Sub 
stantial, acre cheap. Send for cireular. 





| BOW SHER, South Bend, Ind. 












Joorrateicrtoy® svracuseny 3 
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MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Soaperiom for Accuracy with al) others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y- 





Deposited in the v. S $887,000.00. 


Policies issued giving full protection to Em 
ployers against loss by Claims from Employes oD 
account of Accident. Rates Proportioned to Risk 
of Occupation. One Premium the only Payme! it 
auring year. No Contingent or other Liability on 
part of Employer. 








THE STANDARD REYOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Boston, Mass 


PATENTS 


TRADE-MARKS, CAVEATS, COPYRIGHTS. 


Send model or sketch for free advice as to ntability. 
es eemnatien in my fifty page book, FRE. 
Address 





Provivence, R. 1 


Circular. 


Registers 2,000 


CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS. 
ENDICOTT 2 MACOMBER, 


Managers and Attorneys. 
Bo a hi Samuel Appleton, 28 Central Street. 
NEW ong: Edmund Dwig at, Jr., General Agent, 51 Cedar 








BROUILLARD & JONES TOOL CO., 


275 MAIN ST., SPRINGFIELD, MASS. 


Dies, Punches and Special Tools, 


ALSO EXPERIMENTING ON FINE MACHINES. 


MIDDL = “Dur ARTMENT: Tattnall Paulding, Resident Adv 
W. A. L. LAUGHTON, Manager ; John Si Ash, Jr., G eneral 
Age a! 416 he » 420 Walnut Street, Philadel yhia. 

CHICAGO: Geo. A. Gilbert, 226 and 228 La Salle Street. 

St. Louis: F. D. Hirschberg Bro., 120 N. Third Street, 


Estimates Given Freely. 











SAML. C. FITZGERALD, Atty., 
1003 F Street, - * WASHINQTON, D. OC. 


Revolutions. 











AGENTs IN ALL THE PRINCIPAL CITIES. 








THE AERATED FUEL COMPANY’S SYSTE 


Gives the best oil fire. Does not increase insurance. 900 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to Vi 
W. Ss. COLLINS, 45 and 46 Drexel B’Id’g, New York. GILBERT & BARKER MFG. CO,, General Agents for the U.8., SPRINGFIELD, MASS, 





We have reached the limit in 


PULLEY LATHES. 


rapid production of Pulleys round and true. 


19 PATENTED FEATURES. 
Sizes 20 in., 26 in., 30 in., 36 in. and 60 in. If you are in the market, write us before purchasing. We 


— will give you better value for the money than any tool you are using. 





i WM. LODGE, President. 





OHIO MACHINE TOOL WORKS, Cincinnati, Ohio. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, New Bedford, 





1 oat Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
LL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


NEW — MANUF’G CO., 


New Haven, Conn. 





Planers, 
Shapers, 





= F.E. REED & 00., 


Worcester, Masse 





MANUFACTURE 


<0 ENGINE LATHES 


Slotters, 
HAND LATHES, FOO1 LATHES AND) im Ete, 
MILLING MACHINES. 


Manning, Maxwell & Moore, 2BY 24 FLAT TURRET 


wi lFiina ites cones econ, p= LATHE. 
PLAIN 
MILLING 


























Send _ 








M AC H | N ES JONES & LAMSON. MACHINE cO., 


Springfield, Vt.. U. S.A 


MULLER LATHES 





SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 
CINCINNATI, OHIO. 











” PATE NTED. 


oi New and Valuable Features, 


MADE ONLY BY THE 


SRADFORD MILL COo., 


Sth and Evans, CINCINNATI, O. 
London House: CHAS. CHURCHILL & CO., LY td, 


N OTIC E 21 Cross St., Finsbury, London, E. C., Eng. 
° tee, BOYNTON & PLUMMER, 






, HARLES “MURRAY=: 


sy 


yy JENGRAVER on WOOD\Y 


ANN” ST.-+ NEW YORK: 











REDUCTION IN PRICE OF WERSESTER, MATS. 
Manufacturers of 
50, 60 ano 72 INCH 


BORING AND TURNING MILL, 


Write for New List, August Ist, 1892. 
CHAS, CHURCHILL & Cl & C0., Lt'd, Agents. 


H. BICKFORD, * Lakeport, N. Hi ’ 21 Cross St., Finsbury, London, England. 


IRON PLANERS, 


Extra Heavy. Latest Design. All Modern Improvements. 


LW. POND MACHINE CO., WORCESTER, MASS. 


7 Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 











D, SAUNDERS’ SOM, 


Manufacturers of 


Pine Gutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~~” Steam and Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR. 21 Atherton St., Yonkers, N. Y. 


THE GARYIA CHIE Ci 
















P. BLAISDELL & CO., 


Manufacturers of 


JF Machinists’ Tools, 


WORCESTER, MASS. 


Vy JO sieinpoRUsnayy 








Universal Milling Machine, 
Bulli ‘sieuv[qd ‘seq38] ‘soo, 


‘sI[Iq par searqory 
{8109104 UOIT pu ,sys1UTGO 


Has no pumps, no valves. No 

piping required to sup 

ply it with water. Al- 
ways ready for use. 
Simplest in construc- 
tion, most efficient in 
operation. Send for 
Catalogue and Prices. 


‘Jop10 0} IuJINyowsNUVUT JO SPUTH [Tv 10x sfooy, [ejedg 





Gear wink Rack Cutting, Millin 


W F & John Barnes Cy and Index Drilling to Order. 
-We gt lt - 
1995 RUBY ST., LaIGHT & CANAL STS., NEW YORK. 


= ~. ROCKFORD, iLL 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO.,LTo. || BARKER'S IMPROVED 


21 Cross ST., FINSBURY, LONDON, E. C., ENG. 


—— cpcciacay || GENTER GRINDING MACHINE. 
| Price, $10. NO eee NO BELT. 
GRANK and GEARED SHAPERS, || “ever °incenine Cosrantoes. 


J. STEPTOE & CO., Cincinnati, 0. ||| WM. BARKER & C0. “Cincinnati, Ohio. 
Geo. Place Machine Co., Agents, New York. SEND FOR CIRCULAR. 


GAGE MACHINE WORKS, 


= 
& 





























Worcester, Mass.. 














eo Jan. 19, 1891, 
wD "S 
ots nom Ths J JE.SNYDER,ESt.; 
: q 0 <n © City. 
: Sa ae Dear Sir:—Replying to 
* a your favor, would say that 
ad 1 * Say | the 28 in. Drill purchased 
ro) from you has given perfect 
FOX & TURRET ( T 0 0 LS, S| satisfaction, and we have 
LATHES WATERFORD, ae always found it to do all 
ASPECIALTY. x 7 


you claimed for it. 


N. Y. 


SIX SPINDLE 


Trt Ue eo 


Yours very truly, 
M. J. WHITTALL, 


j = mw Manufacturer of 


wag Wilton and Brus- 






























oe 
ir) 
HARTFORD, CONN. | 2 
Ls | 
° a 
| @ 
ar! : = 
Se RD 
ws. = 
335 3 
eag 
mB". a 
er PRENTI CE BROS. a => 
4 a3 h nufac “hey I 3 a curr. 
mH 
B88 Lathes & Upright Dnills. AND ING 
. Lathes from 10 in. to S THREADING 
a 20 in. swing. Largest Va Sa or Handa 
am riety of Drills manufac- Send for [J] o 
is tured in the world. & Catal UStrated 
= Worcester, Mass. a c. 





Hudson St. & {3th, i173 
a OPEN TO Coy d t. & 13t oo? Angle Milling Cys 


BES & CO. 


@ Le 
eo ee dom HOBOKEN, N. J. -. JOB WORK DESIRED. L9 


SEND FOR OUR NEW CATALOGUE. 


Having added a Blacksmith Shop containing a 350 Ib, Steam Hammer to our already 


fing MACHINE OR™ e full line bi Miliing ‘Cutte a “iy ie red We 


stimate on forgings of all kinds. We carry 


net 
















Matule's “Skeleton” I the Die 


ts Manufactured by PANCOAST & MAULE, 
Philadelphia, U.S.A. 






















isa Skeleton in construction, 
a Giant in efficiency, 


x , 
. an Infant tn price. 


















Ask your jobber for full 


’ I e 
My, rx 

‘ Soli particulars of it, and tf he 

y iy Ra cannot give you the desived 

je i, PP» information, we shall be 















most happy todoso, If you 


: Imcens use any Pi — Dies, this one ts a 
Ys tool far tow is eT chan sie you 
eS not to know pn 





ALUMINUM REDUCING WHEEL 


Lightest and only Perfe ade. For circularsand 
price es address WEBSTER & PERKS TOOL CO 
Cor. Spring & Monroe Sts., Springfield, Ohio, U.8. ‘A. 























> manufac ture Planer Vises, Parallel [ic 2d Sno ] PF Gu 
and Wedges for use onthe Shaper or Planer, Also Standard Arbors for truing up ate. Cla ormin 


TO OBTAIN AN ACCURATE CARD WITH AN 
INDICATOR 


It is necessary to use a perfect method of reducing the 
motion. This isdone by using our 





| AM MJCH TAKEN UP. 


MASON REGULATOR CO., Boston. 
Dear Sirs: I have just put two of your REGULATORS on 


our passenger engines, and I am very much taken up with 
them, and like their working. 
Iam, Yours respectfully, 
OTTO BEST, 
Nashville, Chattanooga & St. Louis Ry. Nashville, Tenn. 
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WM. SELLERS & C0,, incorporated, 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


_ Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangers, Couplings, Etc. 
INJECTORS FOR ALL CLASSES OF BOILERS. 



















- 
THE LONG & ALLSTATTER CO. 
HAMILTON, OHIO. U. §. A. () ey 00 é On 0,, 
ENGINEERS, FOUNDERS & MACHINISTS, 
BALTIMORE, MD., U.S. A. 
MACHINE ALI. KINDS OF 
MOLDED TERANEMISSICY 
AND MACHINERY 
PLANED OF THE 
GEARING HEAVIEST 
Of All Kinds, CLASS. 
SPUR, 
BEVEL, Catalogues 
MITRE, . _, 
-_ mates 
ime Sanataned. 
HELICAL, 
WORM. Corresponden 
INTERNAL. Solicited. 








BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, BRIDGE 
WORKS, ETC., ETC. 








NEW YORK OFFICE, EaquiTaBLe BUILDING. Sign 
GEORGE PLACE, Agent. — 


The HILLS & JONES C0,""S=°™ 


MANUFACTURERS OF 


PUNCHES AND SHEARS, 


All Designs and Sizes, 
AND A FULL LINE OF 


MACHINE TOOLS 


FOR 
Boller Makers, Bridge Build- 











ers, Ship Builders, Rail- 4 — ie} 
road Shops, Locomo- Ah a iad 
~~ = ee tive and Car Build- Sv. «a | ti 
~—aeneee) T ers, etc., etc. a = 





WYMAN & CORDON, “°oRass** DROP 

















HATTIE te \ HL a 

it | i ACCOUNTANTS 
t “ = ‘* =—— ut 

i a= = —— who use the Comptometer have 
—oee no trouble with their trial balance 
fi Has it ever occurred to you that 
by getting one you might save 
u lots of time, avoid mistakes and 


42] not ruin your nerves ? 


a 
For Ship Builders, Boiler Makers, Bridge Works, | (ignsmmmnesszanccll 


Architectural Iron Works, Carriage and Wagon nn R 
Makers, Agricultural Implements, etc., etc. COMP Tome}lER 


MACHINERY. Write for pamphlet. 


FE‘“T & TARRANT MFG, Cu., 
eben) 52-56 IMlinois St., Chicago. 





Correspondence stating requirements solicited. 


THE OPEN SIDE IRON PLANERS. 


THE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 


PENNSYLVANIA PLATE GLASS COMPANY, Plate Glass. 


IRWIN, PA., Oct. 28, 1891. 
GENTLEMEN: Allow me to say that the capacity 
and efficiency of the Open Side Planers shipped to the 
Pennsylvania Plate Glass Company, to be used in the 
erection of their works, has met every requirement, 
and is entirely satisfactory. and we have been able to 
do all the necessary work in construction with our 
plant to the satisfaction of all, Our engineers and I 
do not see any points in the construction of the planers 

that would materially improve it. 
Yours very traly, 
A. C. BOYD, General Manager. 


ACME MACHINERY CO. 


CLEVELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. . Bae. &, 3008 
Cutting from 1-8 in. to 6 in. diameter. PAT. DEC. 4, 
Also SEPARATE HEADS and DIES. =— ae oe See 


ce rast PREMIUM. © CINCINNATI CENTENNIAL. ha 
CRANES, PORTABLE HOISTS, OVERHEAD TRACK TROLLEYS. 


SEND FOR CATALOGUE. iG 





















VAT. DEC, 5, 188% 









h = MANN MI 
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> mm © 


MARIS MACHINE CO., 


SCHOOL OF ENGINEERING, 


OHIO STATE UNIVERSITY, Columbus, Ohio. 


Four year courses are previded in Civil, Mechanical, Electrical, and Mining Engineering. Each Department is 
well equipped with appliances for instruction, A catalogue giving full information will be sent on application. 








2343 & 2345 


Callowhill St., 
PHILADELPHIA, PA, 








GIANT KEY SEATER. 


Rack-Cutting Attachment 
































4 Key-making Machines 
te VALLEY MACHINE CO 

3 b> SAGINAW, MICH 
oe “4 The Falls Rivet & Machine 
@, wi’ “Mp Co., of Cuyahoga Falls, ©., 
Yo, % have a Key Seater made by 
: AND yn “s another firm. say the Giant 
Flask Making Machinery % is the best Key Seater on the 
: d % % market. The Marinette Lron 
ONE OV OUR SPECIALTIES, Cs @ Works at West Duluth, expe 
COLLEGE OUTFITS A LEADER. &, rienced with other Key Seat- 
ers, say the Giant is superior 


in every respect. L. H. 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 

Ohio, says he is personally 
* familiar with the principal 
> Key Seaters, and that the 

. Giant leads them all. 
LONDON AGENTS: Charles Churchill & Co., Limited, 
21 Croasst., Finsbury, E. ©. 


THE EGAN (0. 


239 to 259 W. FRONT ST., Cincinnati, Ohio, U, 8, A, 














STARRETT’S 


FINE 








THE 


LACKAWANNA 
“ GREASE CUP 


Has a wide reputation as the 
CLEANEST, MOST EFFECT 
IV and MOST ECONOM 
ICAL device on the market 
for the lubrication of machinery 
bearings. 


Liberal Discount to the Trade. 


~~MANUFACTURED BY 
Lackawanna Lubricating Co, , 


SCRANTON, PA. 


Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 
L. S. STARRETT, 
Athol, Mass., U.S. A. 
Lonpon Acents: Chas. Churchill & Co., Ltd., 
21 Cross St,, Finsbury, E. C, 




















p\OM Cup, 
AARON RG 
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The EVANS FRICTION CONES. 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE Co., 


95 Water Street, BOSTON, MASS. 








IF YOU WISH TO OBTAIN 


DRY STEAM, 


Write POND ENGINEERING CO,, 
769 MARKETST., - - - = = ST.LOUIS. 


THE ERIE KEY-SEATING MACHINE. |THE PERKINS DRAW STROKE TRIMMER, 


MANUFACTURED BY 
An Indispensabie Too: 


THE BURTON MACHINE CoO., An Indispensable Too 
302 Peach St., workers. Latest and 
. ERIE, PA. Best Design. Infringers 
U. & A. Prosecuted. Triai, not 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & C0., 
Manchester, England 


ASHLEY ENGINEERING CO., 
2 7-16 inches Arbor works in all bores from 2 7-16 inches to 


MANUFACTURERS OF 
inches diameter, and cuts seats 16 fuches long. 


4 7-16 inches Arbor works in all bores from 4 7-16 inches t& 
14 inches diameter, and cuts seats 26 inches long. 
With an attachment for the purpose seats can be cut in holes 
as small as 1 inch diameter. by one passage of the cutter. i 


If the work is heavy and too large to be placed on machite it 
136 Liberty St., New York. 


can be detached from stand and used as portable machine 











The cut represents 
our Stationary and 
Portable Key - Seat. 
ing Machine, whch 
fully meets all the 
requirements of a 
They are furnished 










machine shop, 
with one, two or three Arbors, as 
desired, to cut any width of key-seat 
up to 2 1-2 inches wide. 

1 15-16 inches Arbor works 
fn all bores from 1 15-16 
inches to 3 inches diameter, 
and cuts seats 12 inches 
long. 








Send for vircnlar. 


mn 















| 
@ ilaving completed our New Works at 
—— y e ° 
FUFFEL®&ESSER Co ¢| | Hawthorne, N. J., and equipped same with 
K NEW YORK : r ; 
6 AND CHICAGO. New and Improved Machinery, we are pre 
eye caoce | pared to take contracts for manufacturing 


Drawing Materials, 
Surveying Instru- 

Y= SA Cluments, ac. TY 
_ Paragon Drawing Instruments, Extra and Best Quality, 
German Drawing Instruments, Parag >n, Duplex, Univer- 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales 
lriangles, T-Squares, Slide Rules, Standard Profile and 


Cross-section Papers. Catalogue to professional people on 
application, 


The Morton Key-Seating Machine 


THE LEADER. 


With recent patented improvements we guar- 
antee to do the following class of work. 

To cut key-ways through 144-inch hole in hubs or 
sleeves 23 inches long, in iron, brass or steel, also 
make it dovetail to insert feather key, 

Will cut througn 4-foot hub, through 5-inch hole. 
Our new centering chuck and setting attachment 
the work can be set exactly. without the use of a 
scale or rule, Our new binding attachment saves 
three-fourths of the time used on any other machine 
for binding work on. Our machine will cut a key- 
way and make a key to fit it. 


|| STEAM SPECIALTIES and 


SPECIAL MACHINERY. 


.. DRY STEAM. 


ENGING , 
Simpson's Centrifugal 
Steam Separator 


For Supplying Clean and Dry Stea 
to Engines, Dry Houses, etc. 












Place Separator as close to engi! 
as possibile, the steam taking a spua 
course between the threads caus 
the water to |e thrown by centrif 
gal force against the outer walls 
while the dry steam goes throug 
the small hules to center of pipe 
Steam can enter at A or B, as cu! 
venience may require ; also used | 
conve) ing steam ine distances, f« 
Steam Hammers, Dry Houses, Wa 
ter Gas Generators, and for ail pur 
poses where Dry Steam is necessary 


KEYSTONE ENCINE AND MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia, 








For particulars address THE MORTON M’'F’G 
CO., MUSKEGON HEIGHTS, MICH, 





Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
HIGH-PRESSURE BOILERS, 


S Complete Steam Power Plants of Highest Attain- 
able Efficiency. 


Address BUCKEYE ENGINE CO., Salem, 0. 
Or SALES ACCENTS: 

BU righ os ENGINE COMPANY SALES AGENCY, No. 10 bn hone Building, Sew York City. 

4. A. HUNTING, John Hancock Bld’g, Boston, _—, N ROBINSON, 97 Washington St.. Chicago, DL. 

A OM INSON & CARY COMPANY, St. Paul, Minn. ‘FISH, No. 61 First St., San Francisco, Cal. 

4. M MORSE, 511 Commercial Building, St. Louis, Nic. J. M. ARTHUR & CO., Portland, Oregon. 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 

Sole Licensees and Manufacturers for New Jersey (South of Trenton) Eastern Pennsylvania, Delaware, Maryland, and Virginla. 






——— 
ZA 





WANTED 
ENGINEERS AND STEAM USERS 


TO SEND FOR 


QUR NEW CATALOGUE A OF STEAM SPECIALTIES. 


JUST OUT. FREE TO ALtu 
Containing TABLE OF PRESSURE, TEMPERATURE AND VOLUME OF STEAM. 
ALBANY STEAM TRAP CO., Albany, N. Y. 


“OTTO ” GAS ENGINE WORKS. THE TWISS IMPROVED AUTOMATIC ENGINE, 





tured t 
NELSON W. TWISS, 2s \ yhitney 
Ave., NRW HAVEN, CONN. 

er New Cc ylinders put onto 
old engines, effecting a saving 
of 25 to 40 per cent. in fuel. 

Also vertical and marine en- 
zines. 









SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., PHILADELPHIA. 


New York at 
18 Vesey St., 


Branch Office, 
151 Monroe St., CHICAGO. N.Y. 





mons wuss STEAMENGINES 
* 12 to 10 00 Horse Power 


Every Adapted to He avye 
Continuous Work 
SUITABLE 





o Over 35,000 Engines in Use 


on bend | foe immedi- 


CHAN DLER & TAY LOR CO. INDIANAPOLIS: IND. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, for $5.30, 
or single copies, 5 cts. each, postpai 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


RACTICAL 
DRAWING.” 


By J.G. A. MEYER. 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, for i 65, 


or single copies, 5 cts. each, post pai 
CYLINDER SICHT 


PATENT OILERS, ‘reco curs. 


: Government Regulation s 
WPOP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


| J. E. LONERGAN & 0., BRASS FOUNDERS AND 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
CATALOCUE FREE ON APPLICATION. 


ENGINES & BOILERS | CLAMP DRILLS. 


Stationary & Semi-Portable. No. 1. —Weight, 30 Ibs., Price, $15. 
- vie 20. 








Order now before our stock 
of papers is exhausted. 





ADDRESS: 
American Machinist, 


208 BROADWAY, 
NEW YORE. 





















8 to 25 HORSE-POWER ag >. d, 2 ‘ 20 
: z oO —Ge are : = 
AS@) ) High in Grade. No. 4.— 50 * - 


Low in Price. 
Send for Pamphlet. 


Tre W. C, LEFFEL CO. 


Greenmount Ave., Springfield, 0. 


Liberal Discount to the trade. 
of full description. 
for Hand and Power. 


GEO. BURNHAM & CO., Worcester, Mass. 


Also light-drilling machines 








ADAMS 
Automatic Bolt-Threading & Nut Tapping Machine. 
Made in all Sizes to Cut from 1-4’ to 6”. 7. 
The simplest and most durable machine in existence. The =F6 
threading head is made entirely of steel. No links, levers, ; 
springs, caps, cases, blocks or die rings in or about the head. d 


Separate Heads and pee Furnished. Write for descriptive 
circular and price 


Capitol Mfg. C0. 125 10 137 Rees St., Chicago, Mll., U. 8. A. 


Agents for Great Britain, CHARL ES Cc HURCHILL & CO., 
Lids 21 Cross Street, Finsbury, London, E. C., England. 


Bolt ad Nut Machinery. “°"3"""" 


Complete Outfits for Bolt and Car Shops. 

; me = =P Bolt Cutters, Bolt Pointers, 

i, Upsetters and Benders, 

Bolt Headers, Nut Tappers, 
Nut Machines, 

[> Washer Machines, Car Link and Pin Machinery. 


ms The National Machinery Co., Tiffin, 0. 


FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest tnpre ve ven —* jae 
Combination or heel Feed, ad 
dress 


Sibley & Ware, 


SOUTH BEND, INDIANA. 














The Moore & White Co., 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA. 
MFRS. OF 


The ‘‘ Moore & White ’’ 
* Friction Clutches 


Cut-off Couplings, 


Send for Circulars. 











Send for circular 














P WATTS. CAMPBELL ©.’ Of 
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" MANUFACTURERS 
ar IMPROVED <= 


CORLISS STEAM ENcines Qe 
penn Ty Foul VARIETY: 


— | j 
Tameceve Popa 


FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 
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pies’ ebhes IRON WORKS CoO. 


MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


"Dick & Church” Automatic Cut-off Engine, 


Single, Tandem Compound, and Triple Expansion « 
- Horlgontal Tubular and Manning Vertical Boilers. 


a > ENGINES 


HICH —" 
WESTON ENGINE cO., 
P 


AINTED POST, 


oA ou May 
AUEIAN SCHOLL & CO cue aR N.Y. 











Re oker engine Tae Soe | 


DUR GUARANTEE.WHO DARE MEET IT? 


The engine shall not run one revolution slower 

hen fully loaded than when running empty,and 6 @duc-fiy\ | 

tion of boiler pressure fiom the greatest to that necessary ])\)'> 

to do the work,will not reduce the speed of engine one -_ 

revolution. Any engine failing to meet this guarantee 

becomes the property of the purchaser upon pdy- 

ment of one dollar Send for Catalogue. 

41 Liberty St. New York. NY. 

‘412 Washington Ave. St.Louis, \o. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


THM Free rc 


RIDGWAY, PA. 





—" H OFFICES: 


165 Washington St., 28 W. Kandolph St , Chicago. jg 
46 N. 7th 8t., P' bila eiphia. 99 Ist Ave., Pittsburgh. 
77 Haverhill St., } 179 Race St., Cincinnati. 





WIRE ROPE 


HOISTING AND HAULAGE PLANTS 


For Coal Mines, &c., a Specialty, 
' OVER 100 NOW RUNNING SUCCESSFULLY. 
Gum-lined Sheaves, Coal Crushers, 
Narrow Gauge Lecomotives. 


J. & J. B. MILHOLLAND, 
240 Fifth Avenue, PITTSBURGH, PA, 





Air ComPRESSORS WITH 
Compounp Air Cytinvers, 
AND Compounp Steam Cyt- 
INDERS WITH Meyer or Cor- 
Liss VaLves. 


RAND DRILL CO,, 


23 Park Place, 
u.s 


> NEW YORK, 
BRANCH OFFICES: Monadnock 
B make ding, Chicago Ishpeming, 
and 1316 18th St. De ‘nver; Sher 
COMPRESSORS. hg vr. Q.. Canada ; Apartado 


850, Moxie 


ENGINEERING CO 
NICETOWN 
PHILA. 
49 DEY ST. 
NEW YORK. 


Elevators, Conveyors, Manila Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, etc. Western Connection, Link-Belt Machinery Co., Chicago, Ill. 


CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 
HANDSOME CATALOCUE FREE. 


o City. 








BELT 














THE CONOVER MFG. CO., 95 Liberty St., N.Y. 
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BROWN & SHARPE MFG. CO.,, 


PROVIDENCE, R. I. 


WORM HOBS 


OF ANY SIZE WITH RELIEVED TEETH. 


They may be sharpened by grinding without changing 
their form. 
They cut as freely as Milling Cutters. 


MACHINE TOOLS 
On Exhibition at 23 South Canal Street, Chicago, Hl. 
S. A. SMITH, Western Representative. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS: 
BORING AND TURNING MILLS 


A SPECIALTY. 


Built in sizes to swing from 37 
inches diameter to 30 feet diameter. 
Housings are double-webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 
tained. Boring Bars counterbalanced 
at all angles. Feeds automatic at 
all angles. 

Correspondence solicited. 


PITTSBURGH, 
LEwiS BLOCK. 














12FOOT BORING AND TURNING MILL, 


NEW YORK, CHICAGO, 
136 & 138 LIBERTY ST PHENIX BLDG. 











INCREASED SALES 


Show that our customers appreciate the 
value of improvements made in 


JENKINS PACKINC. 

It can be used again and again. Does not 
ROT or BURN out. Have you tried it 
recently ? If not, DO SO! Look for ‘‘ Trade 
Mark.” JENKINS BROS,, New York 

Philadelphia, Boston and Chicago. 


JENKINS STANDARD PC 

















CHANCE FOR EVERYBODY, 


$100.00 REWARD. 


We will on April lst, 1893, pay the following rewards: 

$50.00 to the first, $25.00 to the second, $15.00 to the third, 
and $10.00 to the fourth party or parties making the most valuable 
suggestions for novel features that may be applied to our display at 
the World’s Fair. 

Competition open to all except those in our employ. 

Write us early and often. 


THE LODGE & DAVIS MACHINE TOOL CO, 


WORKS: CINCINNATI, OHIO. 


GOULD *« EBERHARDT, 


N. J. R. R. AVENUE, 
CREEN & BRUEN STREETS, 7 NEWARK, N. J. 
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Renshaw’s Ratchet Drills, Nos. 1 and 3; 
Hand Drilling Machines for Blacksmiths ; 
chines, single and multi-spindle, both those in which the spindles are without 
feed movement and tables are operated by hand or foot lever, and those in 
which the tables have provision for adjust 
ment, and spindles are fed by hand lever, 
or by hand wheel, or automatically ; also, 
Horizontal Drilling 
single and multi-spindle. 


WESTERN BRANCH, 100 West W ashington St., Chicago, Il. 


Machines, 


THE PRATT & WHITNEY CO, 


Hartford, 


Conn., 

MANUFACTURE 

Upright Self-Feeding 
Upright Drilling Ma- 











Lnterchangeable Parts 


Lhe Billings fTland Vise 


THE BEST VISE FOR LINEMEN 


Drop Forged from Bar Steel 


Parallel Jaws 


Flardened by Special Process 


The Billings &> Spencer Co. 


HARTFORD, CONN. 





WARNER 
MACHINE TOOLS 


For TRON and BRASS 


Tllustrated Catalogue on application. 


CLEVELA 
OHIO. 





WORK. } 
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FROM I 


GEO W. FIFIELD 
JEN SINE LATHES 


on application. 


‘|Lowell, Mass., U. S. A. 


, |Cuts, Photographs and Prices furnished 










or anything 
— Tools 


W. P. DAVIS, 


Key-Seating Machines 


“and 20 in. Drills 


A SPECIALTY. 


or Supplies. 


SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
in Machinists’ 


Rochester, N. Y. 


THE METROPOLITAN AUTOMATIC INECTOR 


OPERATED Entirely 
by One Handle. 





The Most Successful Injector Made. 


ANYONE CAN OPERATE THEM. 
Every engineer can repair the injector without 
sending it tothe manufacturers. Carried in stock 
by the Largest Supply Houses in the U. S. 
_ Western Agent, CRANE CO., CHICAGO. 
JENKINS BROS., New York, Southern Agents, 


The Hayden & Derby Mfg. Co,, 


SOLE MANUFACTURERS, 


NO. 111 LIBERTY STREET, NEW YORK. 





; anaerell = 





J. M. ALLEN 
WM. B. FRANKLIN, Vice-PrReEsmEntT. 
F. B. ALLEN, 


J. B. PIERCE, SEcRETARY & TREASURER. 
= 


PRESIDENT. 


SreconD VICE-PRESIDENT. 





For obtaining a quick-return-motion 
there is nothing equal to or as simple 
as the elliptic gear wheel. Send for 





list. George B. Grant, Lexington, Mass. 








LANERS 


~ SPUR GEARED 
SPIRAL GEARED. 


MANUFACTURED BY 


The G. A. GRAY CO., 


479 Sycamore St., CINCINNATI, 0. 








AND 








27" 327" £8” Planer. 


‘ tr Rt 
A ANUFAGTY > ~~ roe 


er. | 20 36’ Chucking L 


Lathe. 


SHENDEY MACHINE [efon( [ORRINGTON. Conn 


a= acu 1005 


16” x 6’ Engine Lathe. 
26’ Pillar Shaper, 
CHAS, CaUnceles i Oy Agts,) 
21 CROSS 
Finsbury, oon "Eng. 




















EsBeERHARDT’s PATENT me, HOLDER. 


Ga v.m.cARPENTER &_ 


PAWTUCKET.R.I. 
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